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ABSTRACT 

>roceed'ings from the International Sunit on 
Prevention of Mental Retardation from Bioaedical Causes are provided- 
After a list of participjxnts and susnary of the highlights of the 
conference, the keynote address by H. Hoser is presented. The 
following 13 paper? are provided along with workshoj^ recoifpendatlons 
and a l^pt ^f sain points elicited frp» the discussions (Which are 
included'^f or, Bost papers): ^Preventinyg Mental Retardation-tMore Can 
Be Done" (j; Dion) ; "A National Progras to Prevent Neural Tube 
Disorders" (A. Milunsky) ; "Regional!^ at ion and Expansion of a 
Hetabloic Screening Program for New Borns" (R. Guthrie) ; "Prevention 
of Rh Hesolytic Disease" (R. MacCready) : "Strategies for Prevention 
of Mental Retardation at the Federal Level" (B. Boggs); "Nutrition,^ 
'Brain Growth^ and Prevention cf Mental Retardation" (P. Rosso); 
"Prepata^t Suppleaents and Breast Feeding" (R. Acosta) ; 
"Regionaiization of Perinatal Care" (L- Gluck) : "A Model Program 
Lead Screen in g** (S. Pioaelli) ; "Imaunizations. and Hhat Can Be Done to 
la'prove Their Ose" (J. Browder) with coaaents and concerns expressed 
by T. Tjossea; "Maternal Alcoholisa and Fetal Abnoraalities" (K- , 
Jones); and "Down's Syndroae and Its Potential Prevention" (M- 
Giannini) . A list of commltaents made by participants is followed by 
a concluding (statement by R. Koch.. (PHR) - * ■ 
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•IVd out of every 100 jxjoijIc in Ui<^ Uni t. eel ^Stat es and Canada arc boj-n 
n^tally retarxaed, or becane iioilially retarded after birth. This condi- 
tion is not a disease in itself, but can be a synptori of any nunte- .of 
disorders, many of which at the present tiine, arc (preventable or treatable. 
Despite the fact tliat niedicaJ science now has the knovledge .jmd tbchniques 
to prevent many forms of mental retardpt ion— indeed to cut the incidence 
of mental retardation by ha.lf in the Uhiteti States— the qejieral public, 
and even many mGiit>ers of the oKxliqal profession are unaware of these 
advances. 

The International Suimnt on Prevention of Mental Itotardation Fran Bib- 
nedical Causes was held at Wingspread, December ,15-16, 1978, to explore 
the many avenues oi-x^n at tlie present timt? to scientists and physicians 
in working toward- the laudable and acliievable goal of significantly 
reducing the incidence of mental retardation. The stated purpose of the 
conference was "... to provide a forim which facilitates the abijities 
of representatives of Canadian and United States organizations and agen- 
cies, to think, plan, collaborate, and develop slxDrt and long range 
strategies." Exports from many medical and research facilities \^e 
brx)ught together under the auspices of tl^e President's Ooninittee on Mental 
Retardation; the American Association on Mental Deficiency; the Canadian 
Association for the Mentx-illy l^tarded; and the National Association for ' 
Retailed Citizens, in cootx^ration witli the Johnson Foundation. 

. The physical facilities at Wingspread and the j^losophy of the Johnson 
Foundation prxDvided a most w-loane atinosphere for the thinking that took 
place, tlie ideas Uiat were generated, and the personal oaTHiLtments that 
were made in the effort to reduce si.cjnif icantly the incidence of mental 
retardation from biane^ical causes. 

1 

Frank Lloyd Hright designed the building and called it Winaspread. It is 
situated on a rolling prairie site north of Racine, Wisconsin, and was 
bu5lt in 1938 as a residence for thfe Johnson family. In 1960, through 
the gift of Mr. and Mrs. H. F. Johnson, it became the headquarters of ^ 
The Johnsc^ Foundaticn ajid began its career as an educational conference 
center. 

Ih the years since, it has been Uie setting for many conferences dealing 
with subjects of regional, national, and international interest. It is 
the hope and belief of the Inundation's trustees that Wingspread will 
take its place increasingly as a national institution devoted to the free 
exchange of ideas aiiDng people. 

•Vbe rxDlling expanse of the Midwestern prairies was considercxl a natural ' 
setting for Wingspread. In the limitless eartli, the ar.chitect -envisioned' 
a freedom and iroveiTient. iTie name Wingspread was an, expression of the 
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nature of the burldii^g, reflecting aspiVation through spread wings — a 
synix)l of scJaring inspiration and, in more recent years, the free 
expression of ideas.. 

In his 1971 Johnscai Poundatiai Ref«rt, Mr. I,e&lie Paffrath, president of 
the Jofinson Foundatic^i, descjribed tlie •atmospliere v^tiiciv contributed in^- 
■ measurably bo tl^ success of tlie- Sumnit: ' \ 

"Individuals travel thousands of miles to attend Wing spread conferences 
iji the belief that constructive work will be done. We act to meet this 
expectation with a climate favorable to personal exchangfe; of ideas. The 
goal of the Foundation is to encourage such exchange, for modern ooinmni- 
cation does not insufx^ this, despite^ its capacity to inform on a global 
basis, t^al\ can transmit words fr^n earth to mpon and iioon to earth, but 
the essence of all he has learned over the ages abbut relating to other 
men comes' into play humanly only when his eye is at the level of "^hnother 
man. We believe in the good effect of qiiiet and reasonable exchanges of 
ideas expressed in|Tiutual respect. Meaningful dialogue prospers where 
the several i^enses' coiie into play; when men are :^ee to use intuition 
sJnd spiritual experience, as well as intellect, l-te encourage people to 
discover cind act out their individual humanness, in opposition to tJie 
forces whlcli dehun^anize. " . ^ 

M ' . . r * 

In this atmosphere, the International Sunniit on Prevention of Mental ' 
Jtet-ardation Frcan Biomedical Causes took place. Mrs. Laverdia T. Roach, 
Program Specialist fran the President's Comnittee on Mental Retardation,^ 
• 'planned and coordinated the conference.- The fc^llowing mar^uscript is a 
record of the problaiis it considered, the suggestions and rccormenda- 
tion^ it produced, and tlie ccimitinents that were made by the partibipants. 
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Highlights of the Conference 



The SuniTdt tJ^eme was "Prevention of Mental Retardation From Bianedic^il 
Causes: A Realistic and Achievable Goal." • It was opened by Dr. Margaret 
Giannini, paresident of the Americcui. Association on Mental Deficiency, 
after v*itch the participants wejre welcomed to Wingspread by Mr. Leslie . 
Paffrath, president of The Johnson Foundation. Then Mr. Fred J. Krause, 
.executive director of the President's Ccrtnittee on Mental Retardation, 
gave a statement of the purpose and objectives of the Summit; and the 
keynote address was given by Dr. Hugo Moser, director of the Kennedy 
Center for Mental Retardation, Johns Hopkins Medical -^Center. 

-In his address. Dr. MDser rejiiinded the group that fit has beeoi six years 
sinc^ the President of the United States established as a national goal, 
that by the year 2000 the incidence of mental retardation be r^uced by 
half. Since about one-fifth of that time has now passed. Dr. Mo^er 
emphasized the inp3rtance of the S^ni t in determining whether our pre- 
sent courses of action will permit us to reach this target. He noted 
that we have the capacity to corpletely prevent retardation due to phe- 
nylketonuria (PKU) , hypothyrodism, galactosemia, and certain rarer dis- 
orders..^ The elimination of retardation from these causes is based on^- 
mag* • screening (testing) of newborns to identify these disorders, which 
are diagQosable and treatable. Dr. Moser discussed the use of amnio- 
oenfe^isahd-^3ortiOT in the prevention of the birth of Down's syndrcnte 
ifkiividiis^s and emphasized the troublesome problem in this field due to- 
--H^ relJtgious and ethical cjontroversies about abortion. 

,In this regard. Dr. Richaid Kbch of the Children's Hospital of lx^ 
Angeles stated in his sunmation of the oonferehce, that we must meet the 
challenge of the "Right to Life" movement head-on, as it oould pose a 
threat to the, science of gepetics, 'amniocentesis programs, sex education 
in public schools, and to our efforts to help with the problem of teetn- 
age pregnancy. He ai^asized the importance of the protection of equal 
'rights; the right of the child to be well bom and the right of the 
mother to have healthy children. He said both forces should join hands 
to spur progress so that abortion would bepome an unnecessary solution. - 



Hie problem of the continuing incidence of ocmmon childhood diseases 
was discussed. Even though>^ there are now vaccines for measles, rubella 
(German measles) , v^xoping cough, and mmrps, these diseases are still 
occurring aitoig children and young adults. Dr. J. Albert Brcwder of 
the University of. Oregon Health Science Center reported that, vAiile most 
States have ipinunization regulations requiring ininunizaticns for rubella 
diptheria, pertusis, and tetanus for school attendance, these rules 
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have generally not been eiiforced. Dr. Broker said that before live 
vaccines became available in 1963, fbiu- null ion people contracted 
measles annually in the United States, resulting in 4,000 cases of 
encephalitis, 1,300 cases of mental retardation, and 400 deaths. 

Between' 1964 and 1974, 707,000 cases of m^les v^re averted, 2,400 ^ 
lives were saved, and 7,000 ^cases of mental . retardatiai prevented due 
fco iiTTOunizations. Dr. Breeder also noted that, not only the present 
generation, but the next one is affected by childhood diseases, if .they 
are contracted by wanen during pregnancy. Merles, although it is ^ 
usually a mild disease in the mother, can cause deafness, blindness, 
mental retardatioji, and other handicaps in tlie fetu6: Dr- Browder said 
tliat a ma3or concern is apathy and ignorance by the public, and eVen^ 
soane physicians, about the need, for imnunizations. 

Dr. Aubrey Mi^unsky of the Eunice Kennedy Shriver Center for Mental 
Retardation made a presentation on the establishment of a National 
Program ,To Prevent Neural Tube Disorders . These disorders are usually 
serious birth defects such as spina bifida, hydrocephaly, and anenoe- 
phaly (no brain). Dr. Milunsky reported that nine out of ten of theses 
defects can now be detected by amniocentesis, blood tests, and ultra-; 
sound methods, and that with pjroper national planning, 90 peroent of 
than could be detected in the early stages of pregnancy. 

Mr. .Joseph P. Dion' of the United States General Acoounting Office said 
that eac±i dollar invested in screening with a battery of seven tests to 
diagnose treatable diseases which cause mental retardation in newborn 
infants saves more than $20.00 spent for programs to care for retarded 
individuals. Mr. Dion reported that the Department of Health, Educa- ^ 
tion, and Welfare (HEW) has designated thej incoming Assistant Secretary 
of HEW to be a focal point to inplement a national prevention strategy,' 
monitor and coordinate the efforts of various HEW agencies and offices, 
and develop a method' of determining the progress being made in reaching 
the goal of reducing the incidence of mental retardation by half by 
the end of this century. S- 

Until 1968, Rh heix^lytic disease often caused cerebral palsy, deafness > 
seizures, and mental retardation ih Rh ^Jbsitive infants. bom to Rh 
negative mothers. This occurred after the mother ' s, body was . sensitized, 
to Rh positive blood. At the present time, there is no rea^n vrtiy any" 
chi}.d should suffer frcm Rh hemolytic disease, and yet infants are • 
still being damaged by this disorder. 

Dr* Robert A. MacCready, retired^irector of the Mai^sachusetts Depart- 
ment of Public Health Laboratories, reported that Rh imnune globulin 
(RhIG) , v^ich was developed in 1968, can oo^letely preveiit Rh hemolytic 
disease; yet it is estimated that only 80 percent of \the Rh negative 
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voii^n vfe should rec?eive it, actually get it. Dr. MacCr^ady said it;: has 
been estiniated that in 1974, 7,000 infants wer# bom in the United States 
with Rh haixDlytic disease. lie explained that ^the RhIG, if adninistered 
to a voi^ within 72 houcs of the tixna she has reoeiv»d Rh positive 
blood cells froi\i any cause, such as" delivery, abortion, or blood tm^s- 
fusion, will de^ptroy those positive cells before her body has had time » 
to produce the antibodies wiiich could dainage a subsequent infant. 
Dr. MacCready. emphasized tliat RhIG is effective OTily for Rh negative 
•women- not already sensitized, "and that the RhIG must be administered 
after each delivery or abortion. . \ 

In Connecticut, where a* well organized program to reduce the incj^l^nQe 
of Rh hemolytic disease was instituted, the numbers declinded from 102 
in 1970 to 19 in 1976. Dr. MacCready feaid the relatively modest cost 
of the administxation is far less "expensive than treating the children 
afflicted with the disease. He said the utiljizatdon of RhIG is now 
standard medical care and its appropriate administrati6n to maternity 
patients should be paid for by HBW for Medicaid patients, and that 
Blue Cross/Blue Shield ^d other medical insurance plans should also . 
provide it. ' - • 

r>1alnutrition during pregnancy leads to increased incidence of prg3«- 
turity, still births, low birth weight babies, and babies that are 
functionally iimiature. Dr. Phyllis B. Aoosta of the School of Medicine 
at Qnory University reported that it has been known for nearly 30 years 
that nutritional supplorvsnts during pregnancy increase the length of 
gestation and the birth weight of the infant. Since there is a -higher 
rate of mental retardation among premature infants' and infants of low 
birth weight than among full tern infants and tlrase weighing over 2500 
grams at birth, nutritional supplements during pregnancy are an impor- 
tant factor in preventing mental retardatipn. Dr. Aoosta noted that ' 
tliere is evidence that breast milk contains E-ooli- antibodies, thyroid 
hormDne and taurine, and that breast fed babies have f^wer respiratory 
illnesses, /allergies, and less diarrhea thaij bottle fed babies; thus, 
it is important to encourage mothers to breast feed their infants. 

Dr. Pedro RossD of the Institute of Human Nutrition at the College' of 
Physicians and Surgeons, Columbia University of New York, explained in 
his presentation on Nutrition, Brain Growth, and Mental I^tardation 
why children whp are undernourished prena,tally and during infancy tend 
to have a much higher incidence of mental retardation than others. He 
said that exgferiments on animals have shown that undernutrition during 
pregnancy ^causes a slowing of cell division and a reduction in the 
ultimate number of cells in each organ, including the brain. 'This 
condition becomes permanent once the normal time for cell division has 
passed. Dr. Rosso, pointed out that children suffering the effects of 
malnutritiorf usually also suffer from environmfehtal deprivation and the 
ocai±>ination -of conditions has a devastating effect on their physical 
and intellectual \growth. 
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It has beoorie apparent that, to be. success fol in eliminating cei?*tain 
causes of mmtal retardation and to better serve tlie pi±>lic, scnve 
special services need to be regionalized so that they can be made avail- 
able to every area. These services involve oai^)licated techniques that 
would entail excessive expense and inefficiency if they were carried 
out at every individual hospital or clinic. . / 

Df . Robert Guthrie of State University of New York at Buff^o gay^^-a 
presentatioai^pn Regionalization Qnd Ebcpansion of a l^etabolic Screening 
Program for Nevstoms. Dr. GUthri^^said that, witJi the use of aubcmated 
equipment, mass screening can be done for galactosemia, hcmocystinuria , 
mapl6 syrup urinS disease, and histidin^ua, in addition to-PKU. He 
also discussed rfeoently developed screening technique^ to detect hypb- 
thyroidism in newborns. He eiiphasized the inportance of liaison 
betv>3aen screening programs and medical centers to assure good follow up 
and treatiivent after a disorder is detected. 

Dr. Louis Gluck 6f the School of Medicine at the University of Califor^ 
nia at San Diego noted that since 1970, the United States has rated 

^lltli - 15th in the world in infant mortality. JJe pointed out that peri- 
natal medicine is of utmost importance because over 90 percent of all 
non-hereditcury developnental problems (brain damage, cerebral palsy, 
mental retardation, behavior disorders, learning problejiis, etc.) are 
produced during the perinatal period, and many of these could be pre- 
vented with proper care. He^said, not only do intensive care perinatal 
units need to be regionalized so that these services can be available to 
the entire population, btit doctors need better training in obstetrical 
methods and pediatric care for inf£ints.: The rapid growth of knowledge 
in tliis field and the expansion of regionalization of these services 
should bring about a reduction in infant mortality and a corresponding 

. reductioi in mental retardation fran perinatal Cciuses^^ 

Lead poisoning has long ^^een .recognized as a cause of mental retardation 
It was CMice thought tliat it was caused aJjrost exclusively by the eating 
of lead-containing paint by children. Dr. Sergio Pianelli of the New 
York Universiti^ School of Medieine- reported that tJiis is no longer 
oonplebely true. He reported that lead in the atmosphere and in our 
bodies has been increasing since 1923 when lead was first used as an 
additive for gasoline. He said there is no such thing as a "normal 
blood lead level," and that in 1975, 150,000 tons^ of lead were emitted 
into the air in the United States and tJiat 100 milligran^s is enough lead 
to kill a child. 

. ■ ■ -^-^ 

In '1971, 2,000 children in New York were found to have unsafe levels of 
lead in their blood; icwsver, the blood lead level of New York children 
IS new gorng down because the city has passed an ordinance limiting the 
amount of lead in gasoline. Dr. Piomelli. added that children are 
especially prone to ingest le^d fran dust because they suck their thumbs 

■ 
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and put their fingers in their mouths. 7\coording to Dr. Plane] li, therq 
is also lead in Bone t;in cans vjhich leaches out into food. There soaiied 
to be consensus of opinion anoig the oorif erenoe particii^ants tliat we 
need legislation to removfe all lead from gascJline. 

Down's syndrcme and' Its Potential Prevention was discussed by 
Dr. Margaret ^J. Giannini, presider^ of the American Association on Mental 
Deficiency and director of the Mental Retardation Institute, New tork 
Medical College, who said that Down's synd^ane c^n new be detected pre- 
natal ly by aimiocentesis and the iTOther fi^y^t to have the pregnancy 
tenninated.-. Genetic counseling is iiiipQrt^u:it^ p the prevention of this 
-fonii of iTisntal retardation. She. also stress^ that the ultimate solution 
bo. th^ problem of Dawn's syndrome lay in furtlier research to find the 
cause of non-disjunction. 

Maternal alcoholism has only recently been identified as a cause of 
mental retardation and other cibnormalities in the infant- Dr. Kenneth 
Lyons Jones of the University of Calif omi^i at San Diego said that nore 
publicity is needed in this area to make the public iware of the dangers 
associated with exoesj^ive drinking by pregnant women. In the same vein, 
Dr. Koch noted that it has been proven that excessive cigarette saiioking \ 
during pregnancy often causes prematurity and babies of low birth weight . 

Dr. Elizabeth Boggs of the Govemiiental Affairs Ctxitiiittee of tlie National 
Association for Retard^ Citizens made a .presentation on Strategies for 
Prevent icn of Mental Retardation at ttie Federal I^vel. Dr. Boggs said 
that the Federal role is changing and multiplying. She noted that the 
prevention of mental retardation requires that irany- targets be attacked 
concurrently, using different strategies^ ,She:pointed out eight differ- 
ent activities Federal agencies should be carrying out tJirough the 
Public Health Service to prevent bioripdical disorders. She said, for 
each of the targets to be attacked in the prevention of mental retarda- 
tion, clear objectives should be established, specific coalitions 
mobilized, progress charted, and successes proclaimed. 

Dr. Cecil B. Jacobson, chairman of the Task Force on Bicmedical Preven- 
tion of the President 's Oamiittee- on Mental Retardation gave a report 
on Regionalization for Genetic SeiTvices and Amniocentesis in which he' 
said that the technique of amniocentesis to diagnose chrparosonral and 
biochemical defects prenatally was first reported by independent labQra- 
tories in. 1967. SinOe the t^echnique was first developed, these labora- 
tories have perfonned over 27,000 amniotec fluid studies.. Dr. Jacobson 
pointed out that at the present time, over 60. inborn errors of metabo- _ 
lism, plus all known chrcniosomal anamlies can be detected by th^s 
method, and that a study done by the National Institute of Child Health 
and Human Developnent has determined that the procedure does not signi- 
ficantly increase the risk of maternal or fetal lofes or injury. 
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WDrkshops v^re held on all the subjects prpsented, in which the problenis 
v^ere discuss€K3 find VeocrnBndations were made to the conference partici- 
pants. After these^'recaniiendaticns v^re ratified by the group, the 
conference closed vdtli a Celehration of CCtrinitment in v*iidi each indivi- 
dual explored specific strategies on vvtiidi he or she wuld work to assist 
in 'the implemenJl^iition of the Sannit objectives and priorities • 
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PREVENl^ION OF MENTAL RETARDATION 
FROM BIOMEDltMi CAUSES 
by 
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PRl!A^ ]NTION OF MFM'mL l^-rrARl>AT10N • ■ ' 

F ROM' BlOMliPI CAl . CAUSES 

It is* now si^ years since the president af the United States establ»ished 
•^S a national goal, that by the year 2000 Uie incidence of mental retar- 
^dation be reduced by one-half. About one-fiftli ol" the allotted -time has 
passed. It is indeed important tliat we meet f?o that we can decide if 
our present courses of action will permit us to reach this target. . 

In this stateaiient, I would like to foci.is on four fmijits: 

1 . Truly . remarkable progress has been achic ^v od in som^ areas . 
In order to give a general overview of the problem, I have prepared a 
table which lists the major causes of severe mental, retardation (I.Q.<50) 
and gives an estimate of the degree to which each of these might be pre- 
vented by the effective application of current knowledge. Hie incidence 
figures are based upon surveys of severely retarded residents in two 
institutions (Central Colony in Madison, Wisconsin and WalW Fernald 
State School in Waltham, Massachusetts) , and on published incidence 
figures in large population groups. The nLmibers I have listed here are 
approxiiTiations only, and designed only to indicate 'order of magnitude. 

In regard to the prevention of mental retardation due to metabolic 
disease, I have taken as a given reason our capacity to prevent com- 
pletely, retardation due to f^enylketonuria , hypothyroidism, galacto- 
semia, and certain rarer disorders. 'It> arrive at the figure for the 
preventicai of Down's syndrome, I have assumed that amniocentesis will 
be performed on all pregnant women over 35 years old, and that all Down's 
syndroms fetuses are aborted. As I discuss below, this approach is 
controversial. 

I have assuni2d entirely' arbitrarily , that it will be possible to reduce 
by one-half, brain danage due to perinatal injuries. However it is 
quite possible that witl-i a regional network of perinatal centers, we 
can achieve even better results. Prompt therapy of bacterial brain and 
meningeal infections, and effective imnunizations against measles and 
rubella should allow major reduction in mental retardation due to these 
causes, but allowance must be made for the fact that we cannot as yet 
deal with cytomegalic or herpes simplex virus, or disorders such as 
toxoplasnibsis. I have assumed that ai«niocentesis of relatives of 
patients with neural tube defects might allow prenatc^l detection of 
roughly half of the cases. 

m 

On the basis of these very rough figures, which I am sure will be 
altered and refined during ths discussions of the next tvio days, I have 
made the estimate that approximately 30 percent of severe mental retar- 
dation might be prevented by the widespread application of presently 
„kncv«i techniques. 




I 

2. Hie causes and types of mental retardation are^ and will continue 
to be^ in > a sta te of flux . While we have, for practical purposfee, elimi-^ 
nated phenylketonuria as a cause of severe mental retardation, we must ^ y 
now prepare to counsel Uie tre^tted phenylketonuric \^onen. ^ l>o prev^t 
retarded offspring, it is liJcely that they either must not have children 
or must resuitttt dietary therapy .during pregnancy. In sf>ite of their' 

ef fectivEiness (anc^ in paJ:^ because of it) , our neonatal units will result 
in the survival , of 9ome handicapped children who in the past would h^ve"" 
die^. Fincilly, new drugs and new ^environIaen tali Ipazards n«y cause 
previously unrecognized fetal n^l format ions. In regard to the thousands 
o^ possible teratogens, there is the need and, I believe, the possi- 
bility of developing screening assays analogous to the 7\mGs assay for 
carcinogoBq ^ ^fh e changing nature of mental retardation means tliat we 
cannot rely pn a Itixcd set of prevention strategies. We must b^Xprepared 

to re-evaluate. and to adjust. ' ' \. 

♦ 

3. There is, and tiiere will probably always be, genuine and le giti- 
mate conflict betv\€^n tlie urge to apply existing knowledge and the 
searcl^i for new knowledge . I suspect that everyone agrees that both 
sliould go forward simultaneously. However, with limited resources, 
priorities have to be set. I would subuit that these must be decided 
individually for each specific problesn. Let me clarify this with some 
examples: In respect to iivmy aspects of metabolic sqfeening or to the 
prevention of Rh disease, the challenge now is the fail-safe implementa- 
tion of existiixj knowledge. We know that can prevent serious disease, 
and at lew cost. Hcwover, in respect to Down's syndrome, the situation 
is very different. If amniocentesis is ix^rfoniied for all. pregnant 
women over age 40, and if all Dovn's fetuses detected in this way were 

to be aborted, this would reduce the total incidence by approximately^ 
15 percent. If the age figure is set at 35 years, then oould detect 
prenatal ly and prevent 30 percent. With the present state of knowledge, 
the .caiiplete elimijiatidn of Down's syndrome vould require amniocentesis 
and karyotype stiiiies of all pregnancies. This v>^uld entail unaccep- 
table cost and might be associated witli low-incidence complications of 
amniocentesis v*iich so far have not been recognized. 

In addition, we are all aware of the religious and ethical oontroviersies 
about abortion. In respect to Down'^ syndrome, these controversies are, 
if this be possible, still more troublesome since children with E>own's 
syndrome,' in fact, have such considerable capacity for growth and 
development • I would subnit, admittedly as personal bias, that in 
respect to Down's syndrome, our priority should be the search for addi- 
tiOTial knowledge. The most desirable^ new knowledge WDuld be to under- 
stand the cause of non-dysj unction in the ovum so that the very occur- ^ 
rence of trisany could be prevented. We do not know the cause for • 
mental handicap in Down's syndrcane. Perhaps it is not inextricably 
related to the existence of the chromosomal abnomality, and thus, it 
may become possible to improve the meaital handicap. If neither of the 
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above are successful, we ought, at' tliQ very least, to search for marKers 
of couplos at risk in additibft to maternal age, so that we can identify 
with greater precision t)x:>se* parents who are at risk of having a child ' 
with IDown's syndroine and thus reduce, the number 'of pregnancies thai: need 
to be monitored. 

Th9 main point I wish to t\ake is that while the effective iiTiplenientation\ 
of existing* kinow ledge will allow us to redlio6 the incidence of scne 
fortns of mEaital retardation, -l-su^spect that this might not permit us to • 
•reach t-he target of 50 percent re4uction. I believe that to Teach- this- 
goal, we must also continue to search out what is not kinown. T\d* be able 
to make tiie best judgai^t on how to distribute resources between imple- 
mentation of the known and search for the, neV requires facts , wisdom, - 
and good faitli. 

In conclusion, it is truly exciting to see so many biomedical^ causes of 
mental retardation crumble simultaneously under the attack of neW know- 
ledge. .1 believe that we can indeed achieve the goal of 50 percent 
reduction by tte year 2000, provided that we exercise to the maximun 7 
our intelligence, judgment, and good faith and provided tliat we are 
able to engage and maintain the ccnmitinent and support of the general 
public. 
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SEVERE MENTAL RETARDATION 
- (T.Q. ~ 

Major causes and esti^^te of ' 
percentage that might be prevented 

by effective application of " # 

existing knowledge \ ^ 



percent of severe MR percent of severe MR 

that ooulfl be prevented 

2.5 -v ■ 



Inborn errors of 


r- 

5 • 


metabolism* and 




hypothroidism 




ChroiiiosOTie dis- 


X -30 


orders (mainly 




Dovm's) 




Neural tube 


3 


defects 




Other genetic * 


6 


Perinatal inju- 


20 


ries preniaturity 

V 




Infectious dis- 


7 


ease (viral. 




bacterial) 




Rh disease 


?0.5 


Lead poisoning 


?1 


Postnatal trauma 


2 


Unkno^vn 


25 


TOTAL 


100 



1.5 



10 



* 



0.5 

1 
1 

"29" 
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PREVENTING MENTAL RETARDATION: 
MORE CAN BE DONE' 
by 

Joseph P. Dion 
Supervisory Auditor 
United states General Accounting Office 
Los Angeles, California 



One of the questions I have often been asked is how 9 concfressional inves- 
tigative agency got 'involved in mental retardation? The General^ Acoounting 
Office (GAO) evaluates prpgram effectiveness wherever Federal funds are 
spent. Our work is initiated in one of three ways: 

1- Periodic audits required by law; 

^ 2. Review generateci internally by GAO; or ' . • 

3. Investigations requested by individual legislators or congres- 
sional ocmmittees. 

Our work in mental retardation falls into the second category. 

About 4 years ago, the GAD established a Mental Health Activities Task 
Force to assess tlie impact that Federal programs have had on this oountry's 
iHental health problems. Ttie Task Ftorce was designed to cut across pre- 
viously existing functional and organizational lines to focus its evalua- 
tions on the problems and issues themselves, rather than on the programs 
set up to deal witli the problenis or the agencies delivering the services. 

The Task Force initiated a twor-pronged effort in evaluating mental retar- 
dation programs. First/ we examined Federal and State efforts to deinsti- 
tutionalize retarded persons and second, we evaluated Federal efforts to 
prevent retarxiation. As an agency qpnoemed with improved effectiveness, 
directed our recommendations to other Federal -agencies. Hiis was the 
ca^e in this report. That is not to minimize or ignore the roles of tj^ 
private sector. 

As you all knew, mental retardation is one of the nation's greatest long-- 
term public health, social^ arid economic problems. It is estimated that 
over 100,000 new cases of retardation occur eachpjMr — as many as four 
million of the 80 million children expected to bftborn (at- present birth 
rates) by the^year 2000 will be bom mentally retarded, or will become 
mentally retarded. 

In 1974/ the Department of Health, Education, and Welfare (HEW) estimated 
that national cost of mental retardatiai at between $8.5 and $9 billion 
annually, including care, treatment, and the economic losses attributable 
to the decreased productivity of retarded persons. HEW estimated that 
it alone spent over $1.7 billion in fiscal year 1976 for mentally retarded 
perscais . 

In 1976/ the President's Committee on Mental Retardation (PCMR) called for 
reducing the incidence of mental retardation: 



1. from bianedical causes by at least 50 percent by the y&ar 2000, 
and . ' 



2. .asEWDciated with social disadvantage to the- Icwest level possible 
by the end of tlie century. 

Vte made our review to deteimne what has been done to prevent retardation 
and what car) and should be (fone to reduce it. . ^ . 

We found that despite the Presi^nt's goal of reducing' mental retardation 
by half by the end" of the century, (1) no HEW agency has been made respon- 
sible for nnnitorii-ig the inplementation of the goal; (2) the goal has rtot 
been designated an objective by tJiose HEW agencies with prevention respon- 
sibilities; and (3) systt^ns have not been established or methods developed 
to assess progress in achieving the goal. 

Although seme HEW organizations have majoj^ responsibilities for coordina- 
ting or operating mental retardation activities or jxmgrams, none has 
overall responsibility for developing a prevention strategy, determining 
and impleinsnting efforts needed to accomplish the President's goal, or 
defining the responsibilities of agencies and proigrams^that do or could 
have an impact on the goal. In addition, agencies that have major respon- 
sibilities for improving -cl-iild health, and preventing childhood disabilities, 
primarily the Bureau of Conrounity Health Services Health Services 
Administration, have neither developed a stmtegy for, nor established ^ 
methods of measuring progress in reducing i^ incidence. 

If the incidence of mental retardation is to be reduced to the maximun 
extent possible, a specific group within HI^ must be made responsible for 
implementing cind monitoring a natioial prevention strategy, clarifying 
agency roles, and determining whiph HEW programs can best assist in the 
effort, and how they can acocxnplish this task. The responsibilities of 
this organizaticxi should include coordinating the mental retardation pre- 
vention efforts of the various HEW programs and developing a method to 
measure the progress being made. 

We reoomnended tjiat the Secretary of HEW: 

^ Designate a focal point within HEW to implement a national 
prevention strategy, monitbr and coordinate the efforts of 
Une various HEW agencies and offices, and develop a method 
of determining the progress being made in reaching the goal. 

# 

Designate prevention of mental retardation an objective in 
HEW's operational planning systen. 

HEW agreed with our recomnendation to designate a focal point in HEW for 
the mental retardation prevention effort. The Office of the Assistant 
Secretary for Health will be the focal point. Specific responsbility will 
be designated by the incoming Assistant Secretary for Health. 



The remaining chapters c?t our report focus on sel^ected causies of mental 
retardation for wMich it appearb th^t niore intensive implemlbntatlon of 
certain techniques would result in reduced incidence • Neither the selec- 
ticn of specific causes nor the arrangofnont of chapters in this report 
are intei^ZlKl tQ stJtress the .impprtance of any one cause or minimize the 
significance of oth^r causes. ^ 
V ^ ■ . • - 

"While we have concentrated in this report on actiohs that can be taken to 
prevent mental retardation with existing* knowledge and technology, we 
reobgnixe that resecirch is needed and is ongoing into the causes and 
possible n>ethods of preventing n^ental retardation. . ^ 



METABOLIC DISORDERS 

\ 

Mthough almost all States have newborn screening programs for PKU, at the 
time of our revievJ', screening for other metabolic disorders was done 
routinely by 'only eight States. Also, improvements are needed in many 
State PKU . programs to more effectively reach all infcuits. 

In 1975, D^ Robert MacCready sent* a questionnaire to health officials in 
each State. Only 15 States had statistics showing that their screening 
programs v^re reaching 90 percent, two were reaching 70 to 80 percent, and 
four were reaching oaly 60 to 70 percent. 

Dr. Robert Gut^hrie reports that a primary reason v^*iy testing has not been 
expanded in more St-tes to include other n^tabolic disorders is th^t 
screening programs have primarily been restricted to within the State 
boundaries and many State populations are too small to justify testing for 
the rarer disorders. He has reported that to get full value from automated 
screening, it must be dope on a large scale — a minimum of 25,000 births 
a year. Therefore, he argues that consolidation of screening is needed 
(1) within large States where screening is fragmented into many programs, 
each too small to make multiple testing practical, and (2) between or 
amcng States where populations are too smll to warrant multiple screening 
within eacli State. Bureau of Coromunity Health Services officials agree 
that cxDnsolidation or regionalization of screening programs is needed. 

We estimated that PKU screening, under a well-organized automated system, 
and lifetime treatment of afflicted individuals would cost about $3.3 
'million a year. However, such screening could prevent ^gut 270 cases of 
mental retardation and avoid $189 million a yecu: in oGkfi€s of providing 
care and servioes for individuals v^, without screening and treatment, 
would be retarded. 

We also estimated that adding screening and treatment of six other disorders 
would raise coi^ts to about $18.5 million a year, but oould prevent as many 
as 305 cases of mental retardation each year and increase the savings of 
lifetime care costs to about $437 million. j 
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Altlpugh .the concept of relating behefits to costs is simple, its actual 
application is coirplex and difficult. The major benefit usually cited in 
preventing retarxlation is th^ avoided costs of caring for th^ retarded 
individual. Anotl-ksr factor that shctt4ld.be considered, however, is the 
benefit to society of having an individual who .is not retarded, but \Ato 
would have been without the program. These benefits accvire continuously 
over his or het lifetime, tak'ing different forms and affecting different 
se9tors of society such as: reduced unemployment, reduced welfare payments 
increased job productivity and increased tax revenue. ' We did not analyze 
the latter benefits because of the inherent difficultly in measuring 
their monetary value. For tl^e same reason, we did not consider the 
savings in human suffering associated with avoiding retardation. We 
recognize, therefore, tl-iat the benefits of screening are understated in 
our analysis. 

Wfe reconmend, that HEW help improve newborn screening by: 

'. 

" Evaluating State screening programs to identify those wliich 
are not effective ^d' provide them with necessary assistance; 

° Supporting expansion of newborn screening to include treatable 
metabolic disorders in addition to PKU; and 

** Assisting States to cooperate to establish cost-effective 
regionalized metabolic screening programs. 

LOW B iR TH^iGFrr I^FA^f^s 

National Center for Health Statistics data obtained from 42 States and 
-the District of Columbia • showed that, in 1973, about 202,000 of the 2.7 
million babies bon\ alive weighed 2,500 grams or less. 

According to the National Center for Health Statistics, about 37,600 
women who gave birth in 1973 received no prenatal care, and another . 
60,700 did not get prenatal care until their eighth or ninth month 6f 
pregnancy. Of those who received no prentol care, 21.1 percent gave 
birth to lew birth weight babies. 

The guidelines for maternal and child health services programs of pro- 
jects published by HEW. recognize that many w^men in lov^'-i.noome families 
receive little or no prenatal care. The guidelines provide that a State 
plan for maternal and -child health services should indicate the overall 
nature and extent of the need for such services throughout the State. 
In the States we reviewed, this need has not been adequately analyzed. 

In addition, headquarters and regional off i'cials of HEW's Bureau of , 
Cdnmjnity Health Servioas told us that they had not evaluated the effect 
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of maternity and infant care projects on preventing mental retardation. 
According to the mental retardation specialist in the Bureau's Office "of 
Special Ctoncems, it is difficult to document the extent of prevention 
of mental retardation because it would take several years of followup to 
prove, and maternal and c±iild health projects do not have the resources 
to perform such followup. ^ ~ ^ 

Tto ,be able to establish priorities for allocating prenatal' caro^^fttftls nost 
effectively ^and to the areas of greatest need, we reooittnaid that the 

. Secretary of HEW direct the Bureau of Conniunity Health Services to evaluate 
the State procedures used to determine needs for prenatal care services 
and ensure that State plans outline a clear strategy for reaching the. 

- population in greatest need. ■ 



ChRQMOSOME ABNDRMA]:ilTIES 

^ ChroToscine abnormalities are estimated to ^oount for about, 16 percent of 
the clinically caused cases of mental retardation. A 1974 study reported 
thht over 10 percent of the residents of public residential facilities for 
mentally retarded persons reporting such information' were diagnosed, as 
having a chromoscme abnormality. 

Since treatment of 'chromosome atMX)rmalities is limited, the main role of 
'!)"edical genetics is prevention through genetic counseling and testing. 
Persons with chromoscme defects, or at high risk of having children with 
^pfects, can be identified and counseled. Additionally, chrxDmDSome abnor- 
malities can be diagnosed in an unborn child, thus allowing the" parents 
to make an infonted decision about continuing the pregnancy. 

However, it appears thationly a small portion of those vdrt could benefit . 
ftdm genetic services regeive them. Neither HEW nor the States we 
reviewed have made efforts to assure that persons needing the service or 
at risk are screened or served. In addition, the geneticists we inter- 
viewed generally believed that only a small percentage of those who 
- obtain services are from lower socio-eooronlc groups. 

■ 

Federally funded family planning programs, and possibly other Federal*- 
progr^p, might be a good means of providing the needed outreach and 
, identCrieation, and for serving lower income families. However, the 
family |>lanning. programs in the States we reviewed generally did not 
attempt to identify- families in need of genetic services. 

Vfe reoomnended that the Secretary of HEW: 

Direct Federally supported family planning programs to routinely 
include screening for individuals vto are "high risk" for genetic 
disorders and refer such individuals to diagnostic and counseling 
services. 



\ 



" Monitor the deirand on Existing genetic resovirces created by 
^ outreadh, and develop strategies for increasing resources as 
nee^ded. 

* ( ' " 

" ExploKe how other Federal programs oould beUier be used to 
provide genetic screening and services. 

INFEX:T IOOS diseases focussing on measles AIND RLIBELLA 

The Center for Disease Control (CDC) estimates that about one of every 
1,000 reported cases of measles results in brain inf lamniation , and that 
about 26 to 35 percent of those cases result in mental retardation. CDC 
has also estimated that the 1964-65 rubella epidemic caused about 1,800 
cases of mental retardation, .'about 2,200 deaths, about 6,300 miscarriages, 
left alDdut 12,000 childrerr.dlaf or deaf -blind, and caused 5,000 wonen to 
seek thexapeutic abortions. ' 

In the i960 's, vaccines against both these diseases became available, and 
since then the incidence of each disease has dropped. dramatically- 
However, CDC reports that cases are still occurrir\g and that iirirunity 
levels are unnecessarily low, particularly am:3ng preschool children, 
giving rise to tlyf possibility, of a major epidemic in the future. . 

From a national perspective, two elements are necessary to effectively 
combat these diseases: ccmprehensive data on innuriity levels to pinpoint . 
prxDblem areas and agressive imnunization programs targeted at areas with 
low iimTunity levels. However, in the past, imnnunity level data has not 
been adequate to pinpoint problem areas, nor have vaccination programs 
raised iimiunity to acceptable levels . 

Federal programs can improve national surveillance data and help prevent 
mental retardation by helping to raise immunity levels for rubella and 
nfeasles. The Medicaid ^larly and Periodic Screening Diagnostic and 
Treatment Program could collect and provide imrajnization surveillance 
data to 'the Center for Disease Control and increase immunization levels 
amDng the children served; Head Start programs could collect and provide 
CDC with inmunity level data' on the children they serve; and Federally 
funded family planning programs cpuld screen their vonen clients and pro- 
vide imminizat ions, to ^ those in- need. 

Federal funding for imnunization projects has been substantially reduced 
since 1970, on the premise that Federal programs such as Early Periodic 
Screening, Diagnosis and Treatment (EPSDT) , and the States themselves 
would be assuming increasing responsibilities for intnunizing children. 
•However, CDC is concerned that aS Federal funds continue to be reduced, 
iimunization efforts will falter because EPSDT.and States are not 
effecti^ly taking up tha slack. This corresponds to experience we had 
in the 19^0 's when we saw the withSrawal of Federal funds for the State 
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supported inwunization programs. The incpidenoe of both measles and 
rubella skyrocketed overnight. Witli-'tiie reijistitution of Federal funds, 
the rate plunmeted again almost ^innediately. 

l-fe reooitinended that tlie Secretary of Hl^W: 

° Examine the alternatives of expanding CDC support of State 
vaccination programs or making arrangements between CDC and 
the Medical Servioes Adndnistration that will enable EPSDT ' 
to mor^ effectively support national and State -iimunization 
activities. 

** Expand EreDT requirements to specifically require screening 
for intnonization status and repDrting of the nLnriaer screened 
and iimunized. 

" Require Head Start projects to develop data on the results 
' of their ImiTiunization screening. 

" Requ.ir^ Federally funded family planning and other appropriate 
programs to include rubella susceptibility testing and 
inmunizations, v^ere appropriate, among their routine services. 



LEAD POISONING 

Lead pDisonihg has generally been associated with children eating Xead- 
based paint chips. Steps have been undertaken to reduce lead poisoning 
hazards, including urban renewal and laws restricting lead-based paint. 
Hcwsver, other sources of lead, such as airborne emissions fran auto- 
mobiles or smelters may be causing excessive lead absorption in other 
segments of the- population . 

More wid(3spread screening is needed to determine tlie full extent of the 
lead poisoning problem. Except in certain known high-risk areas, lead 
poiscsiing is not a recogni25ed problon, and screening is not routine. 
Even Medicaid's EPSDT program, v^ich strongly enoourages lead screening, 
apparentely does not perform such screening on a large scale; reporting 
requirements are inadequate to detenpine the extent of screening and the 
results in locale^ vdiere screening is being done. 

Part of the justification for the $5.5 million, decrease (from $9 million 
to- $3. 5 million) in CbC's fiscal year 1976 budget for lead poisoning 
prevention was that EPSDT and other health seirvice delivery programs 
were to fill the gap. However, ^stematic wide-scale screening for lead 
poisoning is not bqing done. HEW does not even require that the number 
of children screened for lead poisoning under EPSDT be reported; it only 
requires reporting of those cases referred for diagnosis and/or treatment. 
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Vte recxDnmerded that, tlie Secretary of IIEW: 

Guide the States on how best to use their EPSDT prograitis to 
identify areas needing expanded lead poisoning prevehtion 
efforts; eiioourage the States to entxirk upon aggressive lead 
screening efforts; and support expansion of public and physi- 
cian education on tlie problem of lead poisoning. 

p Require reporting under EPSm' of the nuntoer of individuals 
screened for lead poisoning as well as the number referred 
for txeatment. 

° Require HtVJ ageix^ies that are screening fol lead poisoning 
to report on the results of screening to fid in identifying 
problem areas- 

» 

° Consider having CDC develop a surveillanoe system ft) analyze 
.the problen\ at the national level . 



Rh DISEASE • • 

In 1972, a Public Health Service report estimated that every year about 
20,000 infants are bom witli Rh disease, and another 5,000 pregnancies 
end in stillbirth. It further estimated that 5 to 15 percent of those 
bom with the disease develop severe central nervous system ocmplications 
if untreated. The niDst recent informat-ion available shows that there 
\ierG 7,000 infants bom in 1974 with Rh disease. 

In many areas, wonien haveij-ig an easily diagnosed need for imn^unoglobulin 
are not receiving it. Most States (1) have not established mechanisms 
to mDnitor Rh neholytic disease, (2) do not require premarital or pre- 
natal blood typing, and (3) do not caipile ccrprehensive surveillanoe 
data on immunoglobulin "use, Rh disease incidence, or the effectiveness 
of prevention efforts. 

Without a continuous effort to identify Rh negative wmen and to provide 
inmunoglobu'lin. to those wonen who need it, this disease will not be 
eradicated. Federally supported family planning programs oould help ty 
typing their clients' blood for Rh factor. In addition, other Federal 
prxDgrams that pay for or provide delivery service? could provide blood 
typing and vaccinate vonen found to be at risk. 

Vte reoonrnsnded that the Secretary of HEW: \^ 

° Instruct CDC t,o determine if the incidence of Rh disease "is 
lower in States having mechanisms for monitoring Rh' disease 
. and imnunoglobulin use. If such surveillance mechanisms are ^ 
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effective, encxDurage States 'to develop oonprehensive systems 
to test air pregnant waiKsn for Rli inoompatibility, and report 
incidence of Rh hemolybic diaea^ and use of Rh innwnogljobulin 
to CDC, thereby establishing a national program for monitoring 
the incidence? of tlie disease. 

° Require Federally supported fandly planning programs to include 
Rh blood typing as a routine part of family planning services. 

° Encourage Rh testing in all deliveries, miscarriages or abortions 
paid- for with HEW funds and provide inmunoglobulin to women who 
need it. 

The final chapter of our report addresses psycho-social causes of retar- » 
dation which I will not discuss at this time. If any of you are interes- 
ted in obtaining copies bf this report, tliey are available free of charge 
to faculty mEimbers, students, government officials, and non-profit organ- 
izations. They can be obtained by the general public at a cost of $1.00 
per copy. To request a copy, write to: 

U.fe. General Accounting Office 
Distribution Section, Itoom 4522 
441 G Street, N.W.* 
Washington, D.C. 20548 
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Workshop HecarroendationB 
MDRE CAN BE DONE 



Group Leader: Joseph Dion 

RBOortJer : Robert G. Jordan, M.D. 



Vte reoomrtema that the Secretary of HEW: 

° Designate a focal point within HEW to implement a national 
prevention st^rategy, monitor and coordinate the efforts of 
the various HEW agencies and offices, and develop a method 
of determining the progress being made in reaching the goal. 

^ 1 ' 

° Designate prevention of merttal retardation an obj^ive in 

HEW' s operational planning system. 
SCPEgMING FOR INBOPN ERR3RS OF MEEABCtLISM 

\ 

Vte reccmnend that the Secretary of HEW help improve newborn screening by: 

" Evaluating State screening programs to identify those which are 
not effective, and provide them with necessary assistance. 

Encourage and assist States to cooperate in the establisJment 
of cost-effective regionalized metabolic screening, programs. 



PREyiAT?U^ CARE 

Wfe r^cormend that the Secretary of HEW: 

° Direct the Bureau of Coninunity Health Services to evaluate the 
State procedures used to determine needs for prenatal care 
services, and insure that State plans outline a clear strategy 
of how to reach the population in greatest need. 



' GENETIC SCREENING AND COUNSELING 



W^ recoranesnd that the Secretary of HEW: 

« Direct Federally supported family planning programs to routinely 
include screening for individuals who are "high risk" for genetic 
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diaordere and refer such ii-dividuala to diagnostic find 
ooimseling services. 

Mcmitor the deKwxJ on existing genetic resources created by 
outreach and develop strategies for increasing resources as 
needed. 

Explore how other Federal programs oould better be used to 
provide genetic screening and services. 

IhMJNIZING AGAINST RUBEUA AND .MEASLES " 



We recarmend that the Secretary of- HEW: 

Examine the alternatives of expanding CDC suf^rt of State 
vaccination programs or making arrangements between CDC and the 
Medical Services Administration that will enable EPSDT to move 
to effectively support national and State imnunization activities. 

° Expand EPSDT requiranents to specifically require screening for 
imnunization status and reporting of the niinber screened and 
immunized. •*■ 

Require Head Start projects to develop data on the results of 
their imnunization screening. 

** Require Federally funded family planning and other appropriate 
programs to include rubella susceptibility testing and ijtinuniza- 
ticns, v^ere appropriate among their routine services. 



SCREENING FOR LEAD POISONING 

We reocxnnsnd that the Secretary of HEW: 4^ 

° Quide the States on hbw best to use their EJPSDT prr)grams to 
identify areas needing e^^janded lead poisoning prevention 
. efforts; encourage the States to eittbark upon agressive lead 
screening efforts; ^d support expansicm of public and physi- 
cian ^ucation on the problon of lead poisoning. 

Requirfe reporting under EJ>SDT of the niiTt»er of individuals 
ecrieen^ for lead poisoning, as vjell as the number referred 
for treatment. 

IHguitiB HEW agencies that are screening for lead poiisoning ta 
report on the results of screening to aid in identifying prxDblem 
areas. 
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consider having CDC develop a surveillance system to analyze 
the problem at the national level. 



Rh DISEASE 

W6 reocmnend that the Secretary of IIEW: 

° Instruct CDC to determine if the incidence of Rh disease is 
lower in States having mechanisms for monitoring Rh disease 
and utilizing iimTunoglobulin. If such surveillance mechanisms 
are effective, encourage States to develop oanprehensive systems 
to test all pregnant woten for Rh inoorpatibility, and report 
incidence of Rh henolytic disease and the use of Rh imnunoglo- 
bulin to CDC, thereby establishing a national program for 
nxDnitoring the incidence of the disease. 

° Require Federally suc^rted family planning programs to include 
Rh blood typing as a routine part of family planning services. 

« Enooiurage Rh tesUng In all deliveries, miscarriages, or abor- 
Uons paid for with HEW funds, and provi^ iimrunoglobulm to 
women who need it. 
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Discussion 



MORE CAN BE DONE 

» 

R)llowing the formal presentation of the" group 's reoomnendations. 

Dr. Jordan mentioned several areas on which the group spenfmost of its 

time. 

1. Teenage pregnancy. One Qf tlie discussants felt, and most otliers 
agrfeed, tliat this is the number one problem we have in the prevention of 
mental retanJation. Included in the discussion were health problems, 
such as growth retardation in the affected adolescent that ensue as a 
result of teenage pregnancy, repeat pregnancies, and the need for better 
educational programs which can point out to teenagers the specific 
negatives of pregnancy at that age. 

contraceptive measures were discussed; specifically, the fact 
that there has not been enough eirphasis on the use of contract tives by 
the male. Mare publicity should be given bo this concept. 

3. >Ux>rtion was discussed, with sane feeling that it should be 
available in certain instances; for example, in the age group in which 
it is medically too risky to allow pregnancy to oontlnije. The social 
and religious problem of abortion was also ocaisidered. 

4. 'l^he resources allocation issue (what we do with the maney we 
have) was discussed. There could be oost-benefits to picking specific 
targets that we oould go after and publicizing what can be done. . 

Dr. Dion pointed out that the GAO has no legal authority over State 
opej-ations of programs. It has inp-ut only on the form of the grant 
process at the Federal agency level. Reporting retirements regarding 
incidence and prevalence and outcome should be tightened in Federal 
formula grant programs. 

5. Priorities should be given both to prisvention of low-incidence 
hard issues such as hypothyroidism, neural tube defects, etc., and. high- 
incidence soft issues such as teenage pregnancy for v*iich we do not have 
such specific daW we we do on the hard issues. We need mDre documenta- 
tion of soft causes of mental retardation. The arguments about alloca- 
tion of resources should take these data into account. 

6. In reading over the goals of the GAD report, it was felt that 
there is a need to establish a Federal intermediate technology devel6'^nt 
and transfer center. 

7. ^^diaticn exposure was discussed. The FDA has initiated a pilot 
program to reduce radiation exposure by the use of a radiation record. 



The oonferenoe should endbrse the attempt to reduce genetic defects in 
the future due to radiation effects. 

8. Th^ assuiT¥>tion that biological ftictors produce only severe mental 
retardation is inaccurate and should not be inplied indirectly. In 
general, it is quite possible that bii3logical factors cause a larger 
incidence of mild than severe niental retardation. 

9. Pertussis vaccine is important in prevention, and should be 
included in any discussion of vaccination programs. 

10. In addition to a high need for ^programs to prevent teenage 
pregnancy, there ar^ needs for prenatal care, postnatal and early infancy 
car^, prevention of infections of various types, and the use of newly 
available vaccines and other methods to carry this out. Another need is 
to develop regionalized resources for aimiocjentesis and metabolic screen- 
ing. There are unmet . needs of the child population as a whole, not just 
those served by the Federal health delivery services. 

11. Great support is needed for research in developnental neuro- 
logy in NINCDS. 

12. Wher^ a given program will atoct addiUonal conditions other 
than me^ital retardation, oDrresponding constituencies should be asked 
for their support. 

13 The right to be well bom and the rights of the fetus should 
be articulated in terms of responsibility of biological parents and 
heal tho professionals before and during pragnancy. 
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General Discussion 
mm CAN BE DONE 



A general discussion by tlie conference participants followed tipe presen- 
tation Dr. Jordan. ^ 



DR. KOCH: Teenage pregnancy is a very serious problem. Were there seme 
reooninendations on how this could be approaphed? 

DR. I/DWE: There is substantial interest in a fairly major effort to fund 
what has been called "conprehensive adolescent pregnancy prografns" in- 
volving rather esctensive social, psychological, medical, vocational, and 
educational efforts to work with the teenager who beooies pregnant. 
Under such a program would also be active efforts fox more effective 
primary prevention through approved contraceptive methods. In general, 
the latter has' been the major eitiphasis of a nurtjer of efforts, and those 
have been only partially successful because of the resistance of the 
teenager trying to .defy the establishment and feeling the need to have an 
infant as a way of dejuonstrating neturity and receiving spite emancipation 
from the family. It is a very ocHiplex issue, and most of the people 
working in this field seem to feel as though you have a better chance of 
preventing the 2nd or 3rd pregnancy more easily than the first; since 
there is an opportunity to develop close relationships with the tetenage 
parents, rather than sinply handing out contraceptives the way ittqch 
©■f the present family planning effort is handled in lew income popula- 
tions. 

Hiere are seme demonstration programs in existanoe. The Maternal and 
Infant Care Program in Minneapolis is si:^posedly a very effective 
program, and in Baltifhore, there is a fairly model program funded in 
part by private foundation mDney and public money. What has been demon- 
strated is a considerable reduction in prematurity and a marked improve- 
ment in terms of school performance. School drop-out rates had been 
running almost 80 percent in the school. They are running 20 percent 
in groups that are adequately served. 

MR, DION: There is also a movement to try to develop a strxang curricu- 
lum on sex education for use in the schools that want it. Iter^ is now 
a aorriculum :m health education developed by the CDC, to be used as 
an add-cMi vtiidi will concentrate on sexuality, v^productive processes, 
etc. iJiere is one issue viiidi has not been resolved; whether it is 
profitable to address teenage pregnancy as an isolated issue or whether 
the real maJcimin need is to address adolescent health, with teenage 
pregnaftpy as an intercurrent problem. ^ 



DR. CXX)KE: I feel very strongly that if we only address the pregnancy, 
vge have only about 3 months of contact with tlie young woman. If we take 
adolescent health, we have a decade; and it's possible that we can do a 
lot more. Our offices argue very strongly that the initiative should be 
adolescent health and underneath that, teenage pregnancy. 

0CM4ENT.: Not speaking fran the Secretary's prospective, but nty own, I 
think politically, to have a oonprehensive adolescent health program 
would be prohibitively expensive at this tinie, and doesn't have a chance 
in the world of approval. As a consequence, I don't think anything 
wil'l hapen if that is the way it goes. It seems to me that there is 
enough interest in the high risk pregnancy to indicate that the first step 
should be in the area of adolescent pregnancy, and the adolescent health 
program would tend to follow. 

MR. PAFFRATH: (Mr. Paffrath spoke of the search of the Johnson Founda- 
tion for guidance in this area. ) We have several oomnitments in various 
stages of crystalization. One is a oormitment to work with the private 
sector and also with the United Natiais, itself cxi the Year of the Child, 
which is 1979. The Johnson Foundation has mad§ a grant to that non- 
govemnental effort. As you may know, unlike many UN years, there will 
not be a gr^at conference as there was on the environment at Stockholm, 
but they are asking that meetings be conducted regionally within the 
United States anj other countries. In these regional meetings in the 
United States, there will be nothing massive such, as the Women's Rights 
conference at Houston. At the same time, we have held a planning meeting 
working toward a Greater Midwest Conference on the subject of the Family 
In Change, or as it has sometimes been called. The Disintegration of, 
the American Family. We hope to convene a group this size, or somewhat 
larger, of people who are dealing with family problems and try to establish 
priorities that should be passed along to those who are planning the 
White House conference on the family. In this way, everything will not 
. originate with the Administration and there will 'actually be a flow frcm 
the heartland of the. country as to what the priorities are. 

One filial oonment is our deep concern with teenage pregnancy. We have 
done meetings on adolescent sexuality, v^ich is a kind of euphamism for 
teenage pregnancy and the venereal disease epidemic. We are presently 
considering the possibility of reaching the teenage maternity patient 
through the use of clinical ch^lains. We are contacting the American 
Hospital Chaplain's Association, and are looking for the equivalent in 
the Jewish hospitals. This is all quite preliminary but it seems to 
me that -during the maternity period, you have a captive whcm you m^ht 
reach through an education program in child care, or a referral system 
to prevent a second' pregnancy, etc. I would welcome guidance from 
this groip. 
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DR. MacCREADY: In Massachusetts, we aria juat beginning to explore the 
possibility of helping tto improve the he^th education in junior high 
scliools. It msms to us that there are a lot of people mAvd feel that 
the health education in the schools can be greatly inproved, and we have 
had one or two meetings with sane of the ediit^tors who seem interested. 
I agree very much with the concept of inprovihg the whole^gamut of adoles- 
cent health education rather than just acSdress^ng teenage pregnancy. 
ActualCy, in New Hampshire, the March of Dimes has been quite active 
already. They have one young lady who has visited a nurber of schools 
and handed out material. They have also had one or two odnferenoes which 
the students are encouraged to attend. Perhaps this group could explore 
more of that sort of approach. 

DR. GUTHRIE: In 1960-62, I got National Science FVoundation grants for 
some high school gtudents in science, and we ran programs in the summer 
on the university caitpus. At that time, the Biological Study Curriculim 
Oarmittee textbooks had very good material, and it was iitpressive to me 
to see the great interest of these very bright young people (about one- 
third of them fran New York City and others scattered from all over the 
country) in both mental retardation and genetics. Young people aged 
16-18 were fascinated by genetics and the idea of preventing mental 
retardation. That has been reinforced by my contacts wl^ Youth NARC. 

Dr. Charles Skriver gave a talk at the Albany meetings on genetics about 
WDrk with the Montreal school, board on genetics. This came about as a 
result of work with Tay-Sachs screening. He made the same points 
Dr. MaoCready just made. Dr. Skriver showed slides indicating that at 
that age level, teenagers have much more positive interest in, and 
retention of the genetic counseling ide^ than do adults. I would like 
to reinforce the concepts that Dr. Skriver mentioned that there should be 
thought eventiaally, if not iimediately, of convening a group such as 
ours, on hew to plug in the facts about human- reproduction at that age, 
and in the long run it -would pay off. 

OCMIEITr: As a follcwup to that, for the NARC people present, in terms 
of the youth, ARC groups have been vefy-^active in the prevention area. 
Those of you from the Wisconsin area aote well aware that the Wisoonsin 
Youth ARC has a E© grant to es^lore this very area of prevention and 
health education among junior and senior high school youth. Building 
some of that energy and oonoem into sane of our reoomnendations is 
inportant. 

MARY ETTA LANE: The Youth ARC is very involved. Their officers were 
instrumental in getting the volunteer lead poisoning screening program 
started. 

OOtflEUT: In speaking to junior and senior high school people on PKU, I 
have found their questions just as good as those of adults • 
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QUESTICN: Do we ac±ually have figures on the anount of mental retarda- 
tic3i:i caused by teenage pregnancy? ^ 

COMMENT; Dr. Dan Thoipscn and his wife, Marie, at BnPcy University have. 
dDne some extensive work on this. Probably the main cause of mental 
retardation in teenage pregnancies is th^ high incidence of low birth 
weight and prematurity associated with it. Marie -nicnpson has given her 
work to a personal friend of Rosalynn Carter and Mrs. Carter has expressed 
interest in it. 

WORKSHOP MEMBER: We covered some things in our group sessiort that 
bother^, some people. We recognize sane weaknesses built into the report 
just from the massive Substance of the topic. 

QUESTIGN: What is going on in Congress, itself? 

COMMENT: There have been no oomnittee hearings on the GAD report. 

FRED KRAUSE: ' Senator Humphrey has entered ccxtinents on the GAD report^ 
into the Federal Registry, but no oomrdttee or suboomnittee of Cbngress 
has initiated any hearings. 

In the report, five States were singled out as trying to do a more inten- 
sive study. Only California has followed it up with a State-wide oonfer- 
ence on prevention in which the report will be used as one of the 
principle documents to high light either what is not progressive in 
preventj-on or what is needed to be considered for advancing prevention 
in that State, such as in genetic counseling, for which l^pe Governor 
has increased the overall allocation. 

Recently, I had the opportunity to Spend about an hour with the Governor 
of a State and he started talking about oownounity services. Because his 
health director was there and had earlier briefed me on the fact that the 
ijtiiunizations program was very successful, I ogmnented on that, and the 
Governor iirmediately wanted to know what else they could do in his State 
cn prevention. He was not aware, outside of imnnunizations, what oould 
be done. I had a call a few days ago frcm one of the Governor's staff 
nenters saying he would like more detailed information on a program on 
prevention for that State. Perhc4>a within the States, we have an oppor- 
tunity, whether it is thixjugh AAMD or MARC or teenage groups-,' etc. who 
oould possibly reach Governors, health directors, or key legislative 
groips, to see what can be initiated. The action really is at the State 
and local level. The. Federal level can only initiate sane funding and 
guidance and programning,-. but it if is not picked up and iirplemented on 
the State and local level, it is not going to succeed. 

DR. GUTHRIE: A nurrteer of us are going to stay her Friday evening and 
Saturday morning as a followup to this meeting, and talk about how to 
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\ Initiate a State model plan for prevention in a given region of States, 
using the framework of the AAMD regional setup or that of NARC. I am 
hoping that those of us who Will be working c»i this will be able to plan 
a rather specific way to develop a State model- plan, working with States 
4 through this regional seti^* ^ 

DR. BOQGS: Most of the strategies targeted on specific Iw-incidence 
severe oohditions, as well as those deeding with less well defined etio- 
logies responsive to good prenatal care^fcan be defined in a way capable 
of demDnstrating a favorable Atio — present oost to future benefits. 
This should be done and argiments about allocation of resources should 
take these data into account and should not be on an either/ot basis* 

Hie ric^t to be well bom and the rights of the fetus should be articula- 
ted in terms of respcxisibility of biological parents ahd health profes- 
sioncLLs before and during pregnancy. 

DR. liCWE: 0 . 

1. Need for better pertussis vaccine. 

2. High need program areas: 

a. Teenage pregnancy 

b. Prenatal care * 

c. Postnatal (early infancy) care 

d. Prevention of meningitis (H influenza and e-ooli and 

^ pneumoooocus) by ^ newly available vaccines and other methods. 

3. Need to develop regionalized resources for amniooCTitesis and 

.» metabolic screening. < 

4. Need to stress the unmet needs of the childhood population as a 
v^le, not just those served by Federal health delivery services.. 
This GAD report stresses the latter but. not the former. 

J DR. BOGGS: We should seek an early agreement on some indicators and a 
baseline for biomedically based mental retardatirai. 

Greater support is needed for research in developniental neurology in 
NINCDS. ' \§ 

Heportive requirements regarding incidences and prevcilence and outcomes 
should be ti^tened in Federal formula grant progra^ps, including Title 
XIX. Hie objective should be cumulative data. 

^ Where a given program will iirpact additional conditions other' than that 
' justified, it should so indicate and oorrespCHiding constituency support 
be recruited. 
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DR. COOKE: IhB FDA has initiated a pilot program to reduce radiation 
e3qx>sure by the use of a radiaticxi record. The conference should endorse 
this attenpt to reduce genetic defects in the future. . 

In general, it is quite possible that mild mental retardation may be 
caused in larger nuittoers than severe ^tardation frcm biological factors. 
The assvit^Jtion that biological factors produce only severe mental retar- 
dation is inaccurate and should not be iitplied indirectly. 

DR* M^SER: Priority should be given both to prevention of low- incidence 
hard issues (hypothyroidism, neural tube defects, etc.) and on high- 
incidence soft issues such as teenage pregnancy. The latter ought to be 
approaciied with cannon sense strategies that are not yet proven. Con- 
currently, we must fund pilot resefurch studies to document v*iich aspects 
of prenatal care are decisive and vrtiat strategies can be shown to be valid 
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A NATIONAL PROGRAM TO PREVENT NEURAL TOBE DISORDERS 

Aubrey MiXunsky, MB.B.Ch., N.R.C.P. , D.C.H. 

Assistant Professor of Pediatrics, Harvard Medical School 
Director; Genetics Division, Eunice Kennedy Shriver Cteriter 
Medical Geneticist, Massachusetts General Hospital, Boston 



OONSIDERATICN FOl^ IMPlilMiNlATION OF A 
NATIONAL MATERNAL SERUM ALPHA-FETOPnOTEIN SCREENING PR3GRAMJ|/ 



I am pleased to share with you seme of the more exciting aspects of the 
prenatal detection of neural tube defects viewed in the context 6f a 
nationwide plan. Possibly Francis Bret Harte may have surmarized your 
proceedings in a better way than I, and mDre succinctly, for sure. 

> 

"If of all vgords of txngue and pen^ 
The saddest are^ it mi^t have been^ 
More sad are these we daily see^ 
It is^ but hadn't ought to be." ^ 

I have had a long interest in the prevention of genetic disease and 
mental retardation^ and have long been interested in the initiation of 
principles vrtiich underlie the delivery of such programs Which are 
essentially based on voluntarism and equal access • With this focus in 
mind^ \ge can look atrwfiere We are with the neural tube defects prevention 
program and mare specifically^ at details in operation. Hiereafterr we 
c^ look at -the fx>ssibilities of a nationwide plan with referenoe^to your 
understanding of how it really now works in practice. 

The spectrun of the neural tube defects is well known, varying from 
acej*»ly, to anenc^haly, through' rachischis is, iryelan(>eningooele defects 
to closed spina bifida lesions. Scmetimes other defects such as para- 
plegia and hydrocephalus' are associated or oaiplicate management. 
Anence^ialy may occur together with spina bifida lesions or occur sepa- 
rately in subsequent or sequential pregnancies. Thege disorxjers are 
collectively considered among the polygenetic disorders r v*ibse rate of 
recurrence at least in the United Kingdon is 3 to 5 percent. 

Data from our studies in the United States and supported by 'studies from 
Philadelphia and elsewhere/ suggest a rate 9f recurrence closer to 2 per- 
cent. TMfi essential point here is not exact frequencies, but the family 
history v^*lich is of consequence in drawing attention to the needs for 
future studies in subsequent preghancies. v 

Neural tube defects are not always strai^t- forward polygenic disorders 
and there is therefore a need to be sure that infants bom with these 
defects actually have a polygenic disorder. For exanplfe, it is impor- 
tant to differentiate Meckel syndrome (cardinal features include 
encejiialocele, polycystic kidneys, Polydactyly) with the 25 percent 
recurrence risk of autosomal disease, from' the polygenetic neural tube 
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'defects. Without csarefal dif farentiatiori^ the parents may be falsely 
reassured that the risk of recurrence is only 3 to 5 percent ♦ 
* 

Dr. David Shurtleff in Seattle has extensive e>q)erience with the care of 
children with neural tube defects. Both his data find extensive data from 
the United Kingdom point to the facts that scjne 20 percent of individual 
survivors have noderate to ^vere mental retaAaatioji coitoined with moder- 
ate to severe physical handicap. 

\ 

i\^f^IGTIC FLUID ALPHA-FETRjPROT EIN 

In 1972/ Brock in Edinburgh noted that alpha-fetoprotein (AFP), a feto-,. 
specific protein, was present in the amniotic fluid at higher levels 
than normal in association with leaking neural tube defects, such as 
anencephaly and spina bifida. PiFP has a half life of 3 to 5 days in the 
nevAx>m period, and strangely enough, after birth, the infant ter>ds to. 
turn off the formation- of this particular protein exoept in sittiations 
such as hepatitis, liver tumors, or other kinds of tutors or conditions. 
About 29 days along in gestation, the AFP is detectable in fetal blood 
It reaches a peak at about 12 weeks along in pregnancy, and tails off 
to be almot non^i{3etectable at term. Hie concentration of AFP in amniotic 
fluid peaks at about 12 tjo 14 weeks, the very time you should be offering 
or talking about offering armiocentesis for neural tube defects 
(14 to 16 weeks). 

AFP is synthesized by the fetal liver, yOlk ^ac, and the gastrointestinal 
tract and secretedi(|linto the fetal blood. Fran there it enters the fetal 
urine, and is urinated into the amniotic fluid and thence into the 
maternal circulation. In the presence of an open leaking defect, another 
source of ^gress %s provided for this protein into the amniotic fluid. 
Hence, quantitatively there is siiiply more AFP present. There is no 
defect. in catabolism or synthesis of AFP. Any defect that leaks will 
also lead to an increase in the concentration of AFP in the araiiotoc 
fluid on a simple quantitative basis. Hence, this is a non-specific 
test on amniotic fluid. It doesn't make a diagnosis in the true sense. 
It signals an elevation of a* protein most of ten associated with an open 
leaking lesion, most often a neural tube defect. 

We have ocmpleted amniotic fluid AFP studies on over 10,000 pregnancies 
(Table 1). Fran Table 1, it can be seen that the recurrence rate v*ien 
there has been a previous child with a neural tube defect is less than 
3 »peroent. Vfe have not yet; missed an open leaking neiural tube defect. 
At the moment, we have diagnosed over 90 such casfes- Vfe are talking 
abbut open and closed defects. It is inportant to recognize that vdien I 
say "clbsed," I mean that it is skin covered and doesn't allow egress 
of that particular protein. Nine out of 10 neural tube defects are open. 



Only one out of 10 is closed. So by that very token then, using tedi- 
niques for AFP analysis, you theorBtically, at least, have an approach 
to about 90 percent of the cases. 

A previous child with hydrocephalus is hatdly an injclicaticn, for asseeainpnt 
of AFP in the anniotic fluid, nor an indication^ in view, for amnio- 
i oantesis. However you see (Table 1) that pixi>ably on the basis of either 
V concern or anxiety, 88 oopules decided to have aireiiocentesis and, indeed, 
one of them was fomd to be carrying in the second, ^pregnancy, a fetus with 
anenoephaly, aftpr having had one child with, hydrocephalus. You notioe 
that this will give sane kind of recurrence figure, gut in fact, this 
could be fortuitous . The point is that causes of hydrocephalus are hete4?o-' 
geneous and I am sure that some of than may relate to the ^)ectnin of the 
neural tube defects . 

Furthermore, c«noe an aimiotic fluid is drawn for other reasons, for 
example, maternal age (which is the reason over 90 percent of oimiooen- 
teses are done) , then it seems to me to be' judicious to submit that sample, 
essentially drawn for chrcmosone studies artd tissue culture, to also 
simultaneously assay it for alpha-fetoprotein.'^ We have done this in some 
7,000 cases (Table 1) and the frequency is about one in 417 oases in 
families with no provided history of a neural tube defect and where an 
* open, leaking neural tube defect is detected • A one in 4O0 detection rate 
contrasts strikingly with the frequency of PKU where you have to screen 
a million and a quarter individuals to find,' perhaps 89 cases — one in 
14,000 or one in 25,000 frequency. This does, of course, bring to our 
attention the fact that neural tube defects together with Down's syndrome, 
constitute the two most cannon major birth ntefects that, occur in this 
country. The incidence of neural tube defects is about one in 500 
births. The ± one in 400 figure (Table 1) may also reflect the additional 
association between advanced maternal age .an^i neural tube defects. There 
is evidence dating back at least 20 years on this point. 

One or two additional points should be made about these exp^iences 
represented here (Table ) . The first is .that even vrtien a high level of 
this particular protein is found," it doesn't remain static in the amniotic 
fluid. The level tends to decrease quite briskly. In one case, by^the 
time pregnancy termination was elected (som$ 5 weeks after diagnosis 
of anenoepJialy) , the level had dropped fjxm about 18 mg percent dcwn to 
about 4 mg percent. 

Hiis is of cjonsequence because if you delay the amniocentesis and prenatal 
studies to atout the 19th or 20th week, v\*ien there is already a natural 
decremeant of AFP, it is possible to miss the diagnosis. There is oon- 
siderable questicbning about what is normal. We have pursued the question 
of the standard deviation technique and I have been carefully warned by 
the Harvard biostatisticians that the standard deviation technique is 
essentially not, at least theoretically, valid because there is not an 
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equal distribution of AFP for each pregnancy \ieek» Hcwever, I went back 
bo them seme 8,000 oases later to discuss this question of percentiles, 
standard deviations and medians. Wa went over What wb had found and they 
then quietly oonfided tl» bottom line. Ttwit was that standard deviations 
are acceptable if they really work in practice. We had used the third 
Standard deviation €ibove the nean as the ^u±)itr^u:7 cut-off, but had 
actually been operating ^t five standard deviations above the mean so 
that with ajiything above three, we wuld send out signals. "Vtiat's 
happening?" "We want a repeat sample." ''Vfe want to look at it again." 
"We have other ancillary techniques .r" We have not yet had an c^?en neural 
tube defect below five standard deviations above the mean. 

The diagnosis of anencephaly in aimiotic fluid before 24 waeks of gesta- 
tion is close to 100 perceait accurate. In thei literature one case was 
missed and would 't you knotft it, that cone case was a urine sanple that 
had been provided by mistake instead of amniotic fluid. Published data 
suggest detection of spina bifida in about 90 percent of cases. More 
realistically, I think, figures for spina bifida defects probably will 
range between 60 and 80 percent, and not as high as this. There are a 
variety of other considerations besides the more technical matters which 
will t)e omitted from this discussicm. ■ 

Hie presence of fetal blood in the amniotic fluid sample is a serious 
problem. It serves to confuse and confound because the concentration of 
alpha- fetoprotein^ln the fetal blood is about 150 to 200 times hi^er 
than it is in amniotic flViid. So in view of . that steep gradient, the 
presence of a few drops of fetal blood in the amniotic fluid may make, 
interpretation extrenely difficult, if not impossible. We still find 
that about one of every 400 or 500 amniotic fluid samples sent to us from 
all around the Nation is actually a urine sample drawn inadvertently, to 
the great chagrin of the doctor and the dismay of the pati^it. 

One difficult aspectlis the estimation of the stage of pregnancy. Wcmen 
are often off in their dates and physical examination is frequently not 
much more accurate. This is of consequence because there is a continuing • 
decrease in the concentration of amniotic fluid AFP after the 12th to 14th f 
week of pregnancy. If you think the pregnancy is 14 weeks, the level 
would be higher than it would be v*ien the pregnancy is, say 18 weeks. 
If you are wrohg by 4 or 5 weeks in the assessment of gestational age, 
the interpretation of the result can be extremely misleading. JFalse 
positives in the best hands in Scandihavia and England range around the 
0.1 percent mark, or less. This is our false positive' rate as well. In 
about one in 1,000 cases, there wilj. be an elevated AFP without an expla- 
nation — no defect and no fetal blood contamination. False negatives 
refer to oases where there is a closed defect not amenable to prenatal 
diagnosis using ^ AFP analysis \ We have had two false negatives that 
we already know of in this group oO0,000. There are still ^ut 2,000 
where we haven't had deliveries yet. . I regard the repeating of the 
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aniilocentesla for confimation as a mandatxjry exercise . As in all 
medicine, it is unwise to imkb major decisions on a singly test' at any 
one tiiWB. I regard any elevated value as an indication to laepeat the 
£Bmiooentesis. Hiis takes care of those human frailties which, I am 
afraid exist ancng us. For exanple, one day vie rsoeived a batch of 50 
sanples that hid been sent simultaneously from one laboratory in another 
State. We assayed than all and found one elevated AFP value. Vte reported 
that and the parents, dei^ite ny advocacy about repeating the test, moved 
to terminate the pregnancy. It turned out to be an entirely normal fetus. 
What had h£$3pened was that the technician in that laboratory has mis- 
labeled the tubes. , Need I tell you that in that State, some 5 months 
later, a baby with anenoeph2Lly was delivered, the tube of amniotic fluid 
having been mixed up with the adjacent tube. Vte repeated the assay with 
the correct nurbering and they recognized vrtiere they had made the mistake. 
That's just one simple reason why one should do this assay twice, besides 
the fundamental philosc^ahy of not relying on a single reading for making 
critical decisions. 

There are other ancillary techniques one needs to offer, amniography 
being one and ultrasound the other. 

In sumnary, the AFP analysis of anniotic fluid is a valuable though non- 
specific technique which also signals other diseases which might leak AFP. 



MATERNAL SERLM ALPHA-FETOPROTEIN 

I think we can now cone to the main point most relevant to the purpose of 
this meeting. If you are concerned about the prevention of neutal tube 
defects, it isposi^ible to tackle nine out of 10 such defepts with the 
AFP c^proach. Ttie use of aimiocentesis techniques alone will allow possi- 
ble prevention of only about 10 percent of the cases, because nine out of 
10 cases occur in families vrtiere there has not been a previous affected 
child. In other words, families v*io have already had a child with a 
neural tube defect should routinely be offered prenatal genetic studies 
• via amniocentesis. What about the other 90 percent? That is why the 
jmatemal senin AFP technique has cirisen. 

AFP enters the maternal circulation and is easily measurable by radio- 
iimiunoassay best done between 16 and 18 weeks of pregnancy. The United 
Kingdom Collaborative Study reported in JXine 1977, about 19,000 cades 
from nine centers. By screening the maternal serum between the 16th and 
18th weeks of pregnancy, they were able to detect about 90 percent of 
anenoephaly, and 79 percent of spina bifida lesions. That is a tremen- 
dous advance v*ien we remerber that nine out of 10 of the neuracl tube 
defects occur in a family without prior warning. This is therftfot* the 
fundamented rationale for initiating a nationwide plan for scr6 «fti ng ♦ 
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The serun AFP may seem to be elevated if gestational age is inoorrec±ly 
estimated (the nost cxamcn pitfall) . Maternal senm concentrations of AFP 
are rising exponentially to reach a peak at about 28 to 32 y^ekB euonq in 
pregnancy. ^ there is a, very steep and continuing rise in the maternal 
senm AFP conoentration frcm 14 to 24 weeks. Ttie need to knew the exact 
gestational age is hence self-evident. The first step following the 
determination of elevated matemeLl serum AFP is to initiBdiately obtain an 
ultrasound to apcurately assess gestational age. •Rvat means that the 
person vgho does the ultrasound must have established eaqsertise and be- 
able to provide the most reliable determination. Onoe having determined 
that the dates are accurate and that the AFP elevation is real, other 
oonsicterations are necessary. For instance, multiple pregnancy, threatened 
abortion, fetal death, ectopic pregnancy, and some rarer conditions mi^ 
^ leeid to a true elevation of AFP in maternal serum. The latter are situa- 
tions occurring in relationship to a pregnancy as opposed to various 
concurrent diseases or disorders v^iere there is an associated raised 
senin AFP. Itiey may, of course, also occur concurrently in pbegnancy. 
Hepatitis or oanoer of the liver might be the two that vould draw your 
attention to such decidedly unusual situations. 

ThexG are a variety of limitations and reservations in the application of 
the maternal serum AFP screening program. To begin with, there is the * 
gestational assessment mentioned earlier. Secondly, dLn major urban 
centers a significant percentage of women oowe in to see their doctor for 
the first visit at about 16 to 20 weeks. Tiyere is just no way major 
programs of prevention can be successfully launched unless one educates 
society at large that the time to address preventive measures is when 
pregnancy is to be planned, and rot when pregnancy is half or three 
quarters through. Education therefore would be the first major reocm- 
mendation. To indeed be effective, it would ensure that wanen understand 
that their discussions with an obstetrician should be v*ien they are 
planning' to have a pregnancy. There are differences in senm AFP aocord- 
ing to race and hence, different rormal values for blacks as opposed to 
whites. Vte Jiave also used medians as have the English—two and one-half 
times the median representing the arbitrary upper limit of normal. 

In a very closely studied population, we have scre^ied about 3,000 
maternal sera, and so far have missed no neural ti»e defects and have 
found five. These were in pregnancies where the defect was not suspected. 
The implication is that the radioiinnunoassay for AFP is highly repro- 
ducible and accurate. Hius,' the problems that require particular ocn- 
sideration when ^tr get to the questicMi of a natiorwide screening plan 
will not really be the technical ones because these are fairly well 
mastered (as long as we can get the Food and Drug Adnlnistration to 
license the necessary i?eagents) . 

There are still major gaps in understanding by both the patient and the 
physician about what these tests can do. Even in the face of careful 
and elaborate infomed consent arrangements for our 3,000 cases that we 
have already done, we have had women to, when they deliver a child with 



a bixth defect, oan't understand it, since they thought this test ^uld 
exclude iull birth defects. In reality, the test is just a maternal serum- 
screening for AFP. Both the physician and the patient need to under- 
stand the clear limitations of a screening as o^xDsed to a diagnostic 
test. 

Otie eoonanic constraints are very real. Who pays for screening for every 
pregnancy? Hiere are about 3.2 millibn pregnancies a year in the United 
States. There is also the question of race, because the frequency of the 
discarder will vary aooording to race. Hiese neural tube defects are 
extremely unusual among blacks. Tlie question is not only who pays for 
the screening, vrtiich might be an easily quantified amount, but vA\at about 
the costs of ancillary tests? No sooner do you deteninne an elevated 
level of AFP than a whole cost sequence is initiated — possible repeat 
serum assay, ultrasound, genetic cpunselirtg, amniocentesis, amniotic 
fluid AFP assay and possible elective abortion. In fact, we have had 
experiences in Boston v*»re we have signaled the elevation of maternal 
serum alpha-f etoprotein , to be met with the response, "She doesn't have 
the money far an ultreu30und. " It sounds horrendous, but there it is. 

Unnecessary amniocentesis may pose a real problem if the question of 
surveillance and control is not carefully watched. This would mean that 
if you found an elevated serun alpha-f etoprotein , you would check the 
dates. If the dates seemed consonant with wliat you would expect, you 
would do an amniocentesis. If you found a normal value, essentially, 
then, the amniocentesis was unecessary. The United Kingdom studies 
show a 3.3 percent rate of false positive maternal serum AFP. So far, 
and with considerably less ej^rience, we are finding a Icwer false 
positive rate. An elevated maternal serum AFP may cause the patient 
to take another risk, namely an amniocenteiSis. Or they will decide ^o 
terminate tha pregnancy without further ado because they are too anxious 
or for other reasons. This has happened tltree. times in our 10,000 
amniotic fluid cases. In fact, two of them" were doctors, v^se families, 
as it happens, were falling apart and they were seeking some reason to 
terminate pregnancy anyhcw. 

As soon as we signaled the elevation, they took part in no more discus- 
sions. They sinply wanted the pregnancy terminated, even though there 
was clear and definitive advice, both written and otherwise, that we 
were seeking another fluid to enable accurate interpretation. 

"Administrative" ineffeciency is extremely ooninon. Calls to obstetri- 
cians about an a|Eriormal result or a result that needs further action may 
be followed by J^O days or 2 weeks of inaction while the doctor "waits 
for the patient to come in so that they could talk about it." 

The ancillary techniques include ultrasound (which will allcs^? the 
delineation of the -fetal head, gestational aging, placental localization 



and other features) and aimiography* niese techniques are critical and 
work hand in glove with the AFP technique* The neural tube defect pre- 
vention program is inextricably dependent upon superior ultrasound 
services. On occasion there are opportunities for amniography^ vtiich is 
the injection of a radio-opaque contrast into the amniotic fluid which 
enables delineation of the fetal silhouette^ including myelomeningocele • 

Certain, prerequisites are necessary prior to the institution of a national 
plan. Pilot studies in progress now^ require canpletion. It would be 
a mistake to rush at a nationwide plan until the problems and pitfalls 
are well delineated. Education is critical for both the patient and 
physician and includes the questio n of th e need for informed oonqent as 
it relates at least, to the pilQfe''"8tudies\ I don't think anyone here 
will argue that informed oonsenc actually aoes exist in screening programs. 
It really is not possible. Tiitl same would ajj^ly to maternal serum AFP 
screening. It will not be poasible to get irSsdii^^ consent from 3.2 
million individuals seen ea^year in private Offices and clinics for 
every pregnancy. So the pilot studies must delineate whether the pro- . 
cedures are safe or noty^fe; accurate or not>accurate, etc. w 

Definition of the popiijLation at risk woefl^'be^ important. As m»iti«ied 
earlier, neural tube defects are rare among blacks^. This raises a use- 
ful and important poAit. Testing whites would be fine, but testing blacks 
for neural tube defects on a national j^lan would prtA^ably not be cost- 
effective. Howevbr, AFP analysis of maternal serum potentially has other 
benefits. When the values are high — say two one-half times above the 
median — it appears from studies in Scartodinavia that you can select out 
pregnancies cxxiplicated by twins, fetal death, prematurity, or post- ^^—^ 
maturity. Ihese findings have now been duplic^t^ by others,^ It will 
probably become cleat that there are other benefits as well v*uch will 
ha^^e application to your goal in the lines of preventing mental retarda- 
tion occurring as a consequence of prematurity or postmaturity. If 
that is the case, it will pay to screen all people in a prograirf bAsed on 
equal access and voluntarism. The assay should be accurate and irepro- 
ducible, autonated, and the word that invalidates all the aforegoing, 
inexpensive. 

We have tal3ced about genetic counseling and the services that are neces- 
sary because tlfcey will not be covered by th^jrd parties. Nor will the 
costs be insignificant. There is no question, of course, about the 
oost benefit equation. There is cin enormous economic benefit ^to this 
prevention technique and this does not even go into the questions that 
we all know so well; the questions of family pain and suffering. So 
in the development of a naticnal plan, 'we vould have to 'be considering 
all the points mentioned. I am sure there are many ^ we could add. 
T^say requiremenbe will include the need for surveillance, standardiza- 
tion, and circulation of blind samples between laboratories. In my 
view, there will be the question of Federal funding for what is 
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essentially a public health service activity. Finally, it is the 
President's CJonnittee on Mental Retardation and other groi:^* which will 
be- able to facilitate or Initiate enabling legislation where necessary. 
I like the Oregon law v^idi was passed in June 1977, facilitating and 
supporting amniocentesis. I thought that was an enoonnously forward- 
looking Icind of legislation. It doesn't mandate amniocentesis in the 
sense that everyone should have it, but it makes it possible for those 
who wish to have it, to do so. Ultimately, even with the application of 
all the techniques we have talked alDout, in the foreseeable future, I 
could not anticipate a reduction of greater than 75 pe^rcent in the 
occurrenoe of neural tube defects, and I think even this figure is 
probably a reflection of m/ general optimism. It takes into account the 
fact that only about 90 percent of these defects can be reached pre- 
natally, and that there are a considerable nuntoer of people will 
not W2uit to go this way anyhcw. What that pejpoentage is, I leave to 
your judgment. 

In essence, then, I think there is going to be a plaoe for a nationwide 
plan to screen for neural tube defects in maternal seran. Before that 
time, I v;ould hope that those concerned with the development of these 
tests are sure that the problends and pitfalls are first fully recognized- 




-36-^ 52 



Wbrkshop ReooniTiendations 

w 

PREVEirriNG iJEUPAL TUBE DISORDERS 



Groip Leader:, Aubrey Milunsky, M.D- 
BBcx>rder : Fred krause 



The technique of testing serun for alpha-fetoprotein content has tremen- 
dous potential for preventing mental retardatiai . Hiis test is done at 
16 v^eeks of prejgnancy and is follcwed by a second test if a positive 
high protein i^ found. An amniocentesis is reooinnended if the second 
test is also h^igh- An ultrasound test should be perfbmied if an amnio- 
centesis is t0 be.dcaie. We fonnulated eight reoanmendations v?e felt were 
essential to ^y plan for screening for neural tube disorders • 

/ 

1. Hie^ must be definition of the population for 'testing, 

2. Education is inportant, not only for the general public, but 
for some menters of the medical profession. Included in education is 
counseling of parents, once an elevated alpha-fetoprotein is reported. 

3. Education of our legislators is iir^or^rant as develop a 
national* plan. 

4* Ancillary procedures, such as ultrasound testing and genetic 
counseling must be^ available to make a screening program successfiil . 

5. Oost-benefit statistics must be determined. 

6. Application, equal accessibility and voluntarism are 
important factors. 

7. We must develcp legislation to facilitate screening. 

8. We must document the ultimate potential of screening. 

Screening is more than just screening, per se. It is a diagnostic tool. 
Vfe need a national regional effort to implement such a program. 
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Di8CU88ic^l 

PREVEWriNG NEblVVL TUBE DISORDERS 



DR. (XOKE: Ctoviously, in screening, there are false positives that 
require ultrasonography and you have other expenses such as transporta- 
tion and equipnent. Do you have any data from pilot studies on exactly 
vrtiat screening costs when you put in *»11 the ffilse positives'? 

DR. MIUJNSKY: In this country, nobody has donfe oost-acoounting of this 
procedure in the way you are describing it. 

DR. OOOKE: I think that is a very l^Tix)rtant point. I don't believe 
society and particularly govemmant is going to support prrvrrams unless-^ 
there is an economic analysis. You really should have a medical eoono*' 
mist working alongwith you so you can establish what all this will oost. 
That way, you can make an argument for it in terms of geeting a specific 
result from a specific expenditure. ,^ 

DR. MILUNSKY: There seemed \o be unanimity in the group that the way to 
afproach a national strategy was not to offer nationwide screening, but 
to nove toward centers of excellence where there wuld be all the ocxrpo- 
nents such as the assay technologies, the genetic counseling, the ultra- 
sound; all the things you would need in one center. Tliese centers 
would be regional, and Would grow as the subject developed. No center 
in this country, has sufficient data at this time to do a reasonable 
cost-analysis, but in these center, data would be generated. Then one 
could look at the subject in a hard way and oome up with public policy 
statements, founded on sound eoonomics. It is not possible to do that now 
because no one even knows the rate of false positives in this country. 
The English say 3.3 percent of amniocentesis are unnecessary. We find 
appreciably less than that here. Of course, that is a critical figure 
because it creates a wave effect. As soon as you signal "noise" in the 
system, the wave goes all- the way down the line and you run into costs 
of ultrasound, second araniocenteis, anxiety, counseling, etc. We knew 
we need to be collecting data and analyzing them. 

DR. COOkE: I think it is important, in terms of the educational process, 
•mere is one type of education for the general public and for the medical 
profession, but for the legislator, I stress the important fact that 
one of the first question^ he will ask is, "What is the cost?" 

DR. ^DCH'. At the Children's Hospital in Los Angeles, it costs $125.00 
for an amniocentesis, and they never take' a loss on anything. Their 
usual margin of profit is about 50 percent. 



DR. OOOKE: ^.Institutions bear no relationship to eadh other. Hiey set 
the pr*iqe at \#herever scmdxxay wants the price to be, but it is rare 
that anytjne^does a real oost-analysis . 1 know that is the charge, but 
I don't imow vi^ther that is way above or belcw v^at it should be. 

DR. KOCH: I agree, but that seesms to a running average so it must 
have sane validity.. 



DR. OOOKE: I have a feelijig^atieone picked it out of the £iir. 

QtfESTlON: What does the group mean by the term, soineening? I have sate 
.ooncem about this. It has been pointed out that it is ^)ery difficult 
to get informed consent with pespect to screening. If is alitost impos- 
sible. Yet you have a procedure here v*iich has a rather different out- 
cane frtin every type of \ screening we have discussed in the past. It i^ 
a type of outcome that is not particularly acceptable to seme segments 
of our society. Therefore, I v^caider ^nether you would want to use the 
term, screening, (5r vrtiether vrtiat you are basically talking about is 
making a :3ervice available to as large a segment of the population as 
possible who will make use of it. Do you really mean screening in the 
sense of universal screening? 

DR. MILUNSKY: We are talking about voluntary screening within as large 
a circle as will ultimately bfe available. The key is voluntarism. It „ 
will not be mandatsory. . 

0(!)^*^ENT: So this is different from some other screening programs, in 
which* the procedure has been mandated. 

DR. GUTHRIE: But isn't it true that there has not been enou^ enphasis 
on the fact that obstetricians and others are rapidly becoming av/are of 
all the other benefits besides diagnosis of neural tube defects,- vrtiich 
are very important to c4>stetrics, in general? 

DR. KOCH: Ultrasound is being u^ed for many other obstetrical conditions. 

DR. GUTHRIE: I mean the screening. The initial alpha- fetoprotein 
screening has other benefits other than diagnosis of neural tube defects, 
"which will help offitet the costs. ^ 

(XM^ipNT: I think there is a new area that we have to be aware of. The 
adsunption you make is correct at tlie pre$ient time — the alternative is 
either birth or abortion.' I would remind the group that about 100 years 
agOr if we wer^ having this dis<?ussion about pyloric stenosis, the 
deCisioJ) would be either the death of the baby or seme miedical means 
that wasn't very satisfactory so that the baby eventually died. I 
believe you will see develop, as you inprove your diagnostic tools, intra- 
uterine surgery as 9 possible alternative for those families that do > not 
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vdkh abortlgn. I thjifik this vrft»le new field of inedlci^ will be opening 
up in the next 2^ to 50 years. Biere is no reaaon why^ne cannot aoocm- 
plish cjertain prooaduree inutexo jupt as you can acoonpliah them post- 
natally if you develop the technology. It is possible to do this in 
anlnAls at the present tinw, I don*;t mean the closure of a neural tube 
defect, but the carrying out of fairiv successful intrauterine surgery. 
It seems to me we are just oh the threshold of a vAiole nm appacoax±\, Ihe 
screening tool is obviously a i)eaem^|^ acoonpaniinent to that. 




DR. CftKIEy: The procedure Involved in screening for idpha-fetoprotein 
in matemeU serum is a ocnplex one, hence if seems that the project 
should be started in a limited nuitoer of penters of escoellence vdth hi^y 
trained personnel yho could perform, not only the initial screening, but 
the ancillary prooadures as w^ll. Hiese centers might then educate the 
public, physicians, and legisStotors about the procedure and allow for 
further spread towards fuller screening and utilization of this very 
promlsi^ area. 
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Phenylketonuria (PKU) was discxweated by JPbhling in Nowy in 1935, as an 
^03OQ>^nally high concentration of urine phenylpyruvic acid, or phenyl- 
ketone, passed on fron both parents by Mendelian inheritance, with a 
chance of occurrence in each offspring. Soon afterward, Jervis showed 
that the abnormality was lack of a eijrigle enzyme that cjonverted the 
essential imdno acid, phenylalanine, by a slirple hydroxylation st^, 
into the amlho acid, tyrosine. In 1939, Block described a siinple method 
for removing phenylalanine frcin a protein digest and suggested this as 
a basis for a low phenylalanine diet treatment. In 1953, Bickel demon- 
strated that such a diet produoed a dramatic normalizatixjn of behavior 
in a hyperactive young child with PKU. During the next 15 years, this 
dietary method was applied to many young PKU children to prevent further 
demage to br^in development. Successful effects, however, were only 
obtained in very young infants discovered by a blood phenylalanine test, 
performed because an older sibling, eOready severely retarded, had 
previously bem dieignosed as having PKU. 

In the niid 1950's, Dr. Willard.Oenterwall urged the screening of the 
urine of ^infants by testing their wet diapers with the FeCl3* test for 
PKU. Large programs were organized in various countries, but results 
were very disat^pointing, although some infants were discovered and treat- 
ment begun within the fir^t year of life. 

Ojviously, what was needed was a reliable, but^eooncmical test for blood 
phenylalanine. In 1961, we were fortunate enough to develop such a test, 
using dried blood spots on filter paper. By coincidence, that year the 
National Association for Retarded Children (new called the National 
Association for Retarded Citizens, or NARC) used as its "poster child," 
two children— ststers with PKU— shewing prevention of retardation in the 
yoimger sister due to diet treatment to orphasize tHat retar^tion 
oould scmetimes be prevented, and also showing the need for more research 
into causes and prevention. I was a NARC research grantee, at that 
time, and willingly cooperated with that organization's use of my work 
and the PKU test in their publicity. The miC, through its many State 
chapters, were successful in getting State laws passed requiring PKU 
testing', so that by 1967, nearly 40 States had such laws. With the 
'notable exception of Massachusetts, these laws were passed in spite of 
» lack of support, and often active opposition by the States' medical 
societies. As a result, by 1970, the United States Maternal and Child 
Health Service found that 90 percent of infants in the United States 
were being tested for PKU. In a few States without these laws, only 
approximately 50 percent of the infants were screened, and this rate 
omtinues at present. 



*FeClo Ferric Choloi:j.cie 




With the dried blood spot specimen and the principle of thfe bacterial 
inhibition asea^y, v» dsveloped four more tests by 1967. These were 
lirmediately put to trial by four collaborating laboratories, as an 
organized effort supported initially by the U.S. Ghildren's Bureau and 
the Maternal and CMld Health Servicje within the HEW. itese labora- 
tories oovered ftoasachusetts, Oregon, portions of Los Agneles, and 
western New York.* Itieir use of this battery of tests was facilitated 
by' a "punch-index" machine which Automated paxx3essing of the dried blood 
spots. However, in the Uhited States, (.the PKU specimen was not used for 
other tests, with the exoeption of these four laboratoried. In other 
countries with national health care systems, results were much more 
enoDuraging. The PKU test was adopted rather quickly in most of these 
countries, with no need for laws. In many countries, our other tests 
were added to the PKU test during the late 1960 's, with active assistance 
frora us in training laboratory |)ersonnel and supplying some starting 
materiiils. 

In 1968-69, during my sabbatical year in New Zealand, a Pacific Multiple 
Test Program was established (by Professor A.M.O. Veale) for 10 Pacific 
Island groups who sent their infant dried blood specimen by air mail to 
the New Zefiland laboratory. ^ 

In 1971, we began a seriips of three small annual conferences in Buffalo 
to interest other States and Canadian provinces in the addition of oths^ 
tests to their PKU programs. At these conferences, the directors of our 
collaborating laboratories testified that use of the punch- index machine 
had allowed them to add tests for galactosemia, homocystinuria, maple 
syn:p urine disease, tyrosinemia and histidinemia, with on^y marginal 
Increases in costs, since no additional laboratory staff was required. 
As a result, Maryland and Ohio added other tests, and New York applied 
the western Ne^^ York program to that of the rest of the St^te. However, 
for most States, the legacy of the controversy of the 1960 's concerning 
PKU testing continued in the 1970 's in the form of three problems: 

' 1. Lack of liaison between the medical centers and the screening 
programs: even well organized regional screening programs located in 
State health departments often had little or no contact with medical 
centers, with resulting pric±>lems in m^ical followi^). This is in 
oonplete oontrast to all other countries where the screening laboratory, 
often for an entire country (as in Austria or the Republic of Ireland) 
« " is usually located in the pediatric department of a university medical 
school . * 



*The directors of these laboratories were Dr. R. A. MacCready, 
Mr. G. Brandon, Dr. R. Straus, and Dr. J. I>uleo. 
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2. Many States with laws requiring PKU testing, ainfxLy do not have 
sufficient population bo make multij^le testing of nev*)am infants 
practical. / ^ 

3. Many States with l«irge populations allcw private laboratories to 
eadi perform a small nuit)er of PKU tests for a profit, thus causing the 
sama problem that exists in the small States. 

In 1972, we published a paper on this subject, calling on the existing 
State PKU prograhi to reorganize into oost-effective regions, suggesting 
that States with small populations could coppftrtote with eadi other. We 
discussed this possibility woth the Maternal and Child Health Service, 
without oollaborating laboratoriqs and ydth appropriate persons in a 
number of other States, where we showed a film prepared for this purpose - 
Meanwhile, a very significant developnent was occurring in the Quebec 
province that proved to be of great assistance to this effort. 

Ttie Quebec genetic network has the features of the European countries in 
that ^the sc reening center is located in a university medical center, with 
the program directed by the\four universities and funding aufplied by 
the Ministry of Health. A 'unique feature is that the government supplies 
an extra 50 percent of funding for research and developnent of new genetic 
services. Ttiis made possible, during 1971-75, a successful field trail 
of Dr. Jean Dussault's new radioinminoassay for hypothyroidian on the 
or led blood specimens collected for PKU testing. Since every i^iysician 
knows of the treatment of hypothyroidism by thyroxine td prevent 
cretinisrp and mental retardation, the success of the Quebec program 
aroused intense interest elsewhere. 

In 1975, Dr. William Murphey first introduced the thyroxine test into the 
United States in the Oregon health department, using a minor modification 
of the punch- index machine to integrate this test into the Oregon State ■ 
prxDgram^ As a result, the States of Montana, Alaska, Idaho, and Neva<aa 
made arrangements to send their speciinens to Oregon?^ In 1976, the New 
England region was established after Dr&.^^'ifvy and Mitchell added the 
thyroxine test to the Massachusetts program, with Maine, Rhode Island, 
Comecituct, and New Hampshire sending their speciinens to the ^ston 
Laboratory. 

Ma^Vland, Ohio, and New York States have also added thyroxine testing, 
but\qr most other States, the l^ragmented nature of PKU screening has 
ma^e it too costly to add the thyroxine test'. 

Results of screening so far have demonstrated that the frequency of hypo- 
thyroidism is approximately 1/5,000, or more than double that of PKU, 
and that none of these infants would have been detected during the first, 
3 months of life without the screening test, even when bom in the most 
sophisticated academic medical center. Sliyroxine treatment is much 
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sirnxLier than treatment for PKU, ^uld screening for hypothytoisiam i« 
even more cost-effective. 1^18 General Accounting Office ^GAO) report 
states that et^ dollar invested in screening vdth a battery of seven 
• tests saves more than $20.00 spent for careprograms. We agree with the 



Wq also agree with the GftO's reocmnendation that the Department of HEW • 
assist the States in organizing oost-effectivo*» screening regions. Thirty- 
two regional laboratories in the United States could be equipped for 
$75,000 each,, for a total of $2.4 million. Each laboratory ootid screen 
100,000 infants, for a total of 3.2 ndllion infants annually. The oost 
\iOuLd be $2.50 per infant for a total of $8 millipn. 

The Center for Disease Ctontrol (CDC) oould give valuable assistance in 
providing .training prcgrams and quality control , as it has done so 
effectively in the past for other laboratory health programs. 

In Canada, the provinces outside of Qud^ec also need to act. Poir exanple, 
the four western provinces could logically form a single screening region. 
The Candian Association for Mental Retardation (CAMR) , joining forces 
with the fivfe medical schcx)ls involved, oould aid materially in persusiding .. 
the separate provincial health department^ to work together. 



Pour important aspects, other "than screening, must be emphasized. 

1. Clinical followup treatment has to be planned simultaneously 
with the screening program. 'This requires involvement of the pediatric 
centers from the beginning. 

2. The ocnimmity to be screened must be fully informed and the 
professional ocmnunity educated. 

3. An acivisory oannittjee for tjie regional program should be 
created to represent the public and professional ocmnunity. 

4. As in Quebec, Massachusetts, Oregon, and elsei^Aiere, the screen- 
ing program should be used as a resource for development of new screening 
services through research and trial of new methods. This purpose will 
also require close relations with academic medical centers. , 

Finally, in urging organ izatiai of national nev4x>m screening programs 
for the* United States and Canada, let me refer* to the present situation 
in Japan; a country of .110 million people, half the 'size of the United 
States • Here, the Japanese government ^ 3 years ago^ agreed to support a 
national program as a* result of a caitpaign carried out by a coalition of 
Japanese pediatricians and parents' fisaociatims for mentally retarded 
individuals. The Kitasato Institute in Tbkyo provide<J a training pro-- 
gram for 80 technicians from all over Japan, in v^ch I participated 
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1 ^ar ago. 'Vhs institute also assists with quality control . As in 
certain other endeavors, Japan started years J-ater than the United States^ 
but appears to already be ahead of us. May I close with the plea that, , 
in newborn screening (if not in cameras and television sets) we can 
catch up with J«^)anl 



VJbrkshop Reoomnendations 
REGICNALIZATtON OF METABOLIC SCREEJ^ING FOR NEWEJORNS 

Group Leader: Robert Guthrie, M.D. , Ph.D. 
Recjorder : Max R. Addision 



Widespread screening for the early detection and prevention of various 
metabolic disorders should be iinplen^ted imnediately, utilizing a net- 
work of regional screening laboratories which oould adequately serve 
all newborns in. all sectors of the country. It is reoomnended that this 
method of preventing netabolic causes of mental retardation be impleinen- 
ted as follows: 

1. ' Itiat Federal funds be made available for planning activities 
related to establishing regional screening centers and programs. 
Sp^ifically, it is reocmnended that 32 regional screening, laboratories 
•be established, each of which should screen approximately 100,000 
specimens from infants each year. 

2. That Federal furtds be made available for adequately equipping 
the regional screening laboratories. Specifically, approximately $2.4 
million is required, or $75,000 per laboratory for equipnent.. 

3. That Federal support be available to offset operating costs - 
during the initial period (first 3 years of operation). Operational 
costs should be covered by Federal- and State mcsii^s and laboratory 
fees. Approximately $8 million annually would be required for operating 
the regional screening programs, based on a ccst of $2.50 per infant. 

4. lliat States should actively encourage the invDlviarent of a 
greater nvwber of universities in regional screening efforts, since 
this procedure oould yield the most oost-effective approach to preven- 
ticn in the area of metabolic disorders. 

5. That during the initial efforts to plan and establish regional 
Screening programs , precautions should be taken to ensure that the 
efforts of the laboratory and the referring physician are maximally 
integrated in order to ensure the effective iirplementation of folloC^aip 
arid treatment programs. 
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DR. ADOISCNi Dr. Guthrie and I would like to suggest ^fets4ie add three 
reocmrendations. These hre as follcws: % 

1.' The Federal Goverment should assist in^MaetabUphing 32 nev4x>m 
regional scree»iing laboratories, each testing sp^iitten appraxiinately 
100,000 infant© per year. 

^ 2. Initial equipment cost should not exceed $75,000 for ekch 
laboratory for a total cost of $2.4 million. The use of Federal funds 
for this initial cost would be of great afisistanoe in establishbig , 
screening regions. 

3. The annual budget for each laboratory should not exceed ^50,000 
or $2.50 per infant. Since costs for newborn screening of PKU only have 
been paid for in a variety of w^qts in different States, including the 
use of Federal funds. State funds, the use of private laboratories 
charging fees, or a conbination of.iheae methods, a fair and reasonable 
fonnula for federal si:?jport for the actual ^r^ing program presents 
90it© problenvs. However, sane Federal support during the initial perixxJ 
of 1 to 3 years appeeurB reasonable. 

DR. ADDISON: I m sure Dr. Guthrie feels this is already implied in the 
overall terminology of screening, but the laboratory end of it is really 
only part of it, possibly not the most important part. Oie of the major 
concerns is to ensure thfe oonpleteness of the coverage— the response to 
the positive signal and the followup. Many of the screening progrems^ 
/V fall down there, not so much in the laboratory operation. If you don't 

^ have the response to the positive signal and an adequate followup artd a 

method of assuring a totality of the screelling, treatment and followup, 
the screening really ;nakes no sense at all. 

MR. .HOFMUTH: In the refer^oe to 32 newborn regional screening labora- 
tories, does that meah screening laboratories, or would they be ocitibina- 
tions of screening laboratories plus fdlltwup? . 

DR. GUTHRIE: It refers to the oarbination. The figures are, of course, 
only for screening. If you included treatment and follewup, with which 
I agree, it nearly doubles the cost and brings it pretty nuch in line 
with the figure given in the GfiD report, which includes a. battery of 
tests and' treatment. , . 



ERIC 



DiscuBslon 

RBSIONALIZATION OF MfcTABOLIC SCREENING FOR NEWBORNS 



CUESTIONi Are you not pushing your authorization ceiling, as far as 
a^jpropriaticaiB are conoemed? 

RESPONSE: Yes 

OOhMNT: It seems to me that if this groap is tping to back any kind of 
legislation, such as appropriations for laboratory work or prenatal work, 
WB ought to support an increase in the authorization for Maternal and 
Child Health programs because they «ure right up to that authorization 
ceiling now. 

MR. HDRMUTH: In oui* group, we talked about the possibility of increasing 
the authorization and the appropriation, and of perh^^s even earmarking 
a portion of the increase for a specific purpose. It is generally much 
easier to raise the ceiling and to increase the appropriation than to 
try to came up with new legislation. 

CJOMMEWT: I think it is essential thal^ this group gets behind the 
increased authorization or very little is going to happen. 



Specific CJonments 
MANDATORY SCREENING 

DR. BOGGS: I would like to find seme method by which this group, or seme 
other one could resolve the dilenma about mandatory screening. A certain 
amount of opposition has appeared in sane' segments of the professional 
ooitinunity after some of the State legislatures passed legislation requir- 
ing screening' tests for certain conditions. Of course, there are good 
laws and bad laws, in terms of the way they are phrased and what types 
of screening are covered, and under what circumstances it is carried out; 
but supposing we are talking about good laws. As a result of that opposi- 
tion, the National Research Council mobilised a fairly prestigious comnis- 
sion on genetic screening, involving not only physicians, but lawyers 
and others having oonrietenoe in the issues being discussed. The net 

(^result, which has notfbeen very well publicized, is the reooninendation 
which suggests that mandatory screening programs are unduly invasive of 
. people's privacj'. In addition to oiir area of involvement, the issue was 
' precipitated, in part, by the unintended adverse consequences of seine 
screening for sicile cell trait^ which resulted in some people with the 

^ trait being denied their heaiui insurance. At any rate, we have a report 
fixxn a prestigious coranittee conposed of people whom I respect, and the 
net xjesult is that it makes it quite difficult to get screening programs 
estabUshed in States that do not have them. What is the opinion of this 
groip on this? 

DR. GUTHRIE: In that report, they carefully seR^ated the two kinds of 
conditiOTis: (1) the screeniq for conditions for which there is no treat- 
ment available at the mcment7 such as sickle cell trait, and (2) conditions 
such as PKU. These were considered as two separate kinds of problems. 
It is very important to separate them. The right to be. well bom seem 
to be in conflict with the right of the privacy of the parents to do what 
they please. • 

DR KOCH: In California, we tried to get ',a screening law throught the 
legislature in 1964, and we failed; but in 1965, the law was passed. 
During a 15 year periM, starting in 1956 when we first became interested 
in PKU, we had only A babies with that disorder referred to Children's 
Hospital of Los Angeles from a reservoir of two million people with over 
100,000 births per year': The year mandatory screening started, we had 11 
new PKU babies referred. So I feel, frcni my experience in that State, 
that mandatary screening had a very beneficial result. We tried again \ 
with screening for hypothyroidism, but with a different approach. In 
1973, a bill was passed Jpd signed by the governor, which encouraged the 
health department to screen for hypothyroidism. This is 1977, and we 
* still don't have hypothyroid S0|:eening. I think we made a mistake when 
we submitted that bill. We should haVe had a mandatory bill because the 
evidence in favor of hypothyroid screening today is overwhelming. 



-50- 



6tr 



. DR. BOGGS: Regarding the possible mandatory reporting of treatable 
genetic conditions, it seans to me that marxy tlites by-product results can 
be obtain^ at little or no additional ooet. For instance, if a oondi- 
tion that may not be treatable ^t the moment, can be identified and repor^ 
ted in the process of identifying one that is treatable, and at little or 
no extra cost, we should encourage that^ reporting for epidemiological 
purposes^ An exairple, not related to genetic screening occurred in New 
Jersey where, for many years, we have had a law that requires doctors to 
report congenital anomalies that are Visible at birth. The theory wo^ 
that these would be reported and the Ctippled Children's Services would 
be offeried. That should have inqluded all visible anomalies, including 
Down's syndrome, but' found that there was very little reporting of 
Down's syndrome and the health departmsnt was not encouraging doctors to 
report it because it was felt they had no treatinent to offer. That 
destroyed the opportunity for us to get indications of fluctuations in 
the incidence and other data that might have had some sort of useful 
results. Similarly, with seme of the inborn errors, for which we do not 
yet have treatment, I feel they should be reported if there is not a 
substantial additional cost associated with it. " 

MR. HORMLTIH: In order to use a sanple to get results on other than just 
the one or tv» disorders for v^ich it is intended, you wuld have to get 
the informed consent for every kind of procedure you would intend to 
carry out. This has been part of the problem in fitame States. Ihey are 
reluctant to utilize such screening because they have not fully thought 
through all of the inplic^tions of informed consent and some of the things 
they might want to record. There are implications regarding keeping some 
sort of register on conditions. This gets back to some of the, problems 
that were encountered regarding the sickle cell trait screening. 

DR. b6ggS: It seems to me that the public has accepted a nunber of other 
mandatory things such as inmrunizations for school attendance and pre- 
marital testing for venereal disease. People with religioiis scrupples 
must have the opportunity to withdraw, but most people accept these 
things. We might also talk about the possibility of suing seme physicians 
who fail to actively promote this preventive measure. 

CXMENT: There is no objection to screening per se, but m^iny times it 
is the iss\j^ of confidentiality that worries many physicians in practice. 
If you can build in somfe way of preserving confidentiality, there would 
be no problem. • 

MR. HOPMUTH: Yes, you would have to maintain confidentiality if you 
kept registers of other conditions. Care would have to be exercised as 
to what the registers wsre used for and who had access to them. However, 
even if you destroyet^ the persoQalized record- after you turned it back 
to the individual or his j*iysiciah, and only maintained the statistical 
record, you vould much better off than if you didn't have it. 




DR. GIANNINIt I hope there will be. sane way, in the presentation for 
screening, to avoid the .word oonfidentiaXity. Whenever we get to that 
word, we are in a frozen position. Vte lose nvwiy nonths and years of 
progress. If we talk about a central registry, the \*iole thing dies. 
I hope that we will be able to make a presentation that avoid trigger 
words. Vte mast know certain thijiigs. I don't think it is the intent Of 
anyone has ^ch information, tP n»ke it pit)lic. If you have good 
professionals involved, who have\i|itegrity, everything will be preserved 
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nTPRDDOCTION 



ine use of annicJt^ntesis to diagrcxse chronosonal and biochemical c^efectfl 
in the fetus was first reported by^i^epe«)dent laboratories in 1967/1/ 
and 1968. /2/' Since that time, t59»iTCave been developed to enable 
diagnosis in utero of over 60 inborn errors of netabolism arid all known 
chroiosanal anomalies. /3/ A study done by the National Institute of 
Child Health and Hunan Development has determined that the procedure does 
not significantly increase the risk of maternal or fetal loss of 
injury. /4/ 

PURPOSE CF THE STUDY 

This survey vgas designed to determine the nuiiaer of aitniocentesis per- 
f armed each year, the location of the primary laboratories* that analyze 
anfiiotic fluids, and the geographic region that each laboratory serves. 
Questions also sought information about the use of sonograms, tissue 
culture facilities, tests for alpha-fetoprotein, financing of laboratory 
fees and the nurber of laboratories opening each year. 



/I/ Jacobson, C.B., Barter, .R.H., Intrauterine Diagnosis and Manage- 
ment of Genetic. Defects, American Journal of Obstetrics and 
Gynecology, 99:^96, 1967. . • 

/2/ Nadler, H.L.-, Antenatal Detection of Hereditary Disorders, Pediatrics 
42:912, 1968. 

/3/ Littlefield, J.W., Milunsky, A., and I^nz, W. , An CX^erview of Pre- 
natal Genetic Diagnosis. In Motulsky, A., and Lenz, W. , (eds.). 
Birth Defects, New York, American Els€»vier Publishing Company, 
1974, p. 221. 

/4/ NICHD National Registry for Amniocentesis Study Group, Midtrimester 
Amniocentesis for Prenatal Diagnosis: Safety and Accuracy, 
Journal of the American Medical Association, 236:1471-76, 1976. 
*The term primary laboratory is used to indicate one that usually 
performs amniocentesis, analysis and karyotyping of tissu^ culture, 
and offers diagnosis and genetic counseling. The primary laboratory 
sometimes sends individual fluid sanples elsewhere for more 
sophisticated tests. 
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ABSTRACT 



This report is the result of an extensive survey ccffiducted to determine 
the activities of United States laboratories which provide prenatal 
diagnosis of fetal genetic and biochemical defects. Hie study indicates 
that, as of June 1, 1976, 141 laboratories in the United States offer 
major cytogenetic and/or biochendcal analyses on amniotic fluid samples 
obtained through amniocentesis. Ihese laboratories have performed over 
27,000 amniotic fluid studies since 1964. 
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THE QUEgFEONWMRE 

Questionnaires WEare sent to 607 medical pirofesslonals in all 50 States 
and the District of Colurbia. A total of 342 responded. Tlie survey 
consisted of 11 short questions printed on an 8-1/2 x 3-1/2 inch pre- 
paid postcard. Questions could be answered by filling in blanks or 
checking boxes. 

SEUXTnON OF THE MAILING LIST 

The nailing list was oonpiled fran 5 major sources: 

All persons in the United States, listed in the National Poundatiorv/ 
March of Dimes' International Directory .of Genetic Seryixjes (Fourth 
Edition, March 1974). 

All departments of Obstetrics aixl Gyheoology with a residency 
pDDgram that was approved by the Residency Review Ooitinittee on the 
Council on Medical Education, the American Board of Obstetrids and 
Gynecology, and the American CJollege of Obstetricians and Gynecologists. 

Researchers publishing in the united States on amniocentesis. ' . 

All centers or professionals v*k> were recipients of National 
FoundatioiVMarch of Dimes Research Grants or Medical Service Program 
Grants for 1975-76. 

State Mental Retardation Directors, State Developtiental Disabilities 
Directors, Regionajtt Maternal' and Child Health Directors , and Directors 
of University Affiliated Facilities. In States v^re further information 
was required, medical professionals were asked to help identify all such 
faciliti^ in the State. 

V RESULTS 

■ I 

THE RESPONSE 

— — ' r 

A total of 342 cards were returned, showing 141 primary laboratories 
that analyze amniotic fluids for prenatal diagnosis in this country. 
The relevant laboratories are. listed in i^jpendix II. 

^ 

' CHARACTER IS TICS OF TOE SftMPI£ 

Only two cotmercial laboratories of those responding are included; the 
rest are non-ooraTvercial facilities. There were 117 labbratorie& (83 
peK^ent of thaee surveyed) which r^rted that outreach clinics, hospitals 



or private ptx/sicians referred patieita to their laboratory for 
Mmlocentesis. Only 25 ^laboratories (17.7 perxsent) relied on fa9ilitlea 
other than their own for' ail' or part of their tissue culture results. 

Sonograins are acceded as a routine, pre-anniooentesis procedure in 
order tot 1) determine the presence of more than on^ fetus, 2) locate 
the placenta, 3) establish accurate fetal gestational age, and 4) deter- 
mine the best location for placing the needle. Routine sonograms were 
performed prior to unniooentesis by 108 laboratories (76.6 percent of 
the sanple) . The majority of those laboratc^ies polled did not screen 
all patients, for alphfi- fetoprotein, a test which can diagnose a variety ' 
of neural tvibe defects. Only 53 laboratories (37.6 percent) performed 
• this test routinely. 

. lABORftTOR Y OOffFS 

J — Ny^ 

.About half of the respcaiding laboratories (73) received Federal or 
State funds for partial support of eoqsenses. Sixty six laboratories did 
not receive such funds. Fifty four of the laboratories reported that 
the patient or her insurance paid for more than half of the costs. Sixty 
three laboratories reported that the patient paid for less thap half of 
the costs (TAHI£ 1) . 

Between 1964 and 1969, according to the study, 35 independent labora- 
tories began analyzing aimiotic fluid soiples for diagnosis of fetal 
defects. Hie nunber of labs in service has continued to grow at the 
rate of about 18 per year through 1973. Since that time, only 32 new 
facilities have opened, with just 7 of these in 1976. While fewer 
laboratories have entered the field in the past 3 years,, there has been 
a tremendous increase in the number of procedures performed during that 
time. (FIGURE 2). 

EXPERIENCE 

A total of 27,430 procedures had been performed as of June 1, 1976. 'Aya 
nunber has more than doubled in the past 2 years. (FIGURE 2) . Mope than 
5,500 laboratory studies on aimiotic fluid had been oonnpletod up to 
June 1, for the year 1976.' -> ' . ' 

Hie nvittokr ,of cases handled by each laboratory varies f ran 1-2 analyses 
_per year, to up to 300-400 per year.* TABLE 2 shews the niirber of studies 
*->,COi)pleted per laboratory in^ ^.975 . 

The 134 laboratories in operation in the united St:ates during 1975 
analyzed 7,585 amniotic fluids sznnples for prenatal diagnosis. J(lore than 
half of these samples, over 4,000, Were handled by just 20 -of th& exist- 
ing laboratories. :Most of the^e 20 facilities are locat^ in medical 
schools or university, hospitals. 




TKBLE 1 

Peroentaqe of Qoets Sigapgrted by Patient Fees and Inauranoe 

Percjent Reported 



Nutixsr of lidjoratories Responding 
in that Percentile 



0 % 


10 


1 - 25% 


26 


26 - 50% 


27 


51 - 75% 


16 


76 - 99% 


16 


100% . 


22 


No. Response 


24 



Hie Growth of Facilities 



FIGURE 1: Hie Nviit)er of Laboratories in Servit^ Per Year'' 
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100- 
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*No Response - LaJ?s 



FI GURE 2: Nunber of Arailotic Fj-uld S tudies Per Year* 
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6,000 - 
4,000 - 
2,000 - 



788 976 
1964-69 1970 



1435 
1971 



2538 
1972 



3414 
1973 



5136 
1974 



Actu2LL Nimber of 
Cases 



7585 
1975 



5558 
1976 



Year 



*No response frcm 1 Lab. 
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T7\HLE 2 



NIJMBER OF STODIES CDMPUMTD BY lABORATORIES IN SEPRniCE IN 1975 



Niirtoer of Studies 



NuTiber of Laboratories in 
Each Range - 



I<ess than 25 studies 



25 - 100 



101 - 200 



58 
52 
16 



201 - 300 



More than 300 



4 

3 



No Response 
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GE)ORGRAPHIC DigTRIBirnON 

Uie IcKJations of the 141 primary laboratories included in our survey 
are shown in FIGURE 3. Tlie centers capable of testing amniotic fluid 
are located in 43 States and the District of Oolunbia. The remaining 
7 States do not have resident laboratory facilities for analyzing such 
darples. The individual centers in each State are listed in Appendix II. 

OUTREACH PR3GRRMS FOR GENETIC SERVICES 

Several States have organized -regional genetic service programs v*iich 
eKtend into some of the StatdS lacking a primary facility • (TABLE 3, 
and FIGURE 4) . * 

Neither North Dakota ix>r South Dakota has a resident primary facility 
to process amniotic fluid sanples^ nor are they included in any 
organized regional program. Patients seeking amniocentesis in North 
Dakota are referred to the University of Minnesota- Minneapolis. Those 
in South Dakota are referred to the Northwestern University Children's 
Hospital^ in Chicago. 



SUVMARY 

As of June 1, 1976, there were 14 jL primary laboratories vdiich had 
analyzed a total of 27,430 cinniotic fluid samples for the purpose of 
antenatal diagnosis. \ 

3l^-.|)«TiDer of prooedures has increased by nore than 50 percent in the 
past year alone. 

The niirfDer of laboratories entering the field seems to be lew, compared 
to the great increase in demand for servic5es. 

Jtore than half of all cases, are* handled by less than 15 percent of the 
laboratories . 

Sonograms are accepted as a ^routine pre-amniocentesis procedure. 

RDutine tests for alpha- fetoprotein levels are not, performed by a 
majority of laboratories. ^ 

Ihe proportion of laboratory costs supported by govemnient funds or 
patient fees varies greatly. 

Only two States, North and South Dakota, do not have- resident, primary 
laboratory facilities, and are not ^;,c'overed by any regior^l program* 
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APPEH5IX II 

/ ' ■ 

lOGATION QE| PRIMARY lABORATORIES PRCVING ANALYSIS OF SAMPI£S 
; PRCM AWIOCEWTESIS 



STATE 



ClTi 



CENTER 



Alabama 



Arizona 



Arkansas 



California 



Colorado 



Connecticut 



Birmingham 
Mc*)ile 

Phoenix 
Tucson 

Little Rock 

Davis 
Duarte: ^ 
Glendale 
Harbor City 
Irvine 
La Jolla 
lama Linda 
Los Angeles 



Panoran^ City 
San Diego 
San Francisco 
Santa Clara 
Stanford 
Torrance 
Van Nuys 

Denver 

Farmington 
New Haven 



Delaware Wilmington , 

Dist, of Colunbia Washington 



University /of Ala • Medical Center 
University of So, Ala Medical Sch, 

St. Joseph's Hospital 

Univ, of Arizona Medical SciKol 

Univ, of Arkansas Medical School 

Univ. of California Medical Sch. 
City of Hope Medical Center 
Glendale Adventist Hospital 
So, Cal. Permante Medical Groi?> 
University of California 1/ 
University of Cal- Medical Center 
Lara Linda Univ- Medical Caiter 
Calif - Hospital Medical Center 
Children's Hospital 
Univ. of Calif, at Los Angeles 
Univ- of Southern California 
Kaiser-Permanante Medical Center 
San Diego County Univ. Hospital 
University of California 
Kaiser Hospital 

Stanford Uni^ver^ity Medical Sch- 
Harbor General Hospital 
Bio-Science Laboratories 

Univ- of Colorado Medical School 

University of Cora^ticut 4/ 
Ycile University M^jical School 

Wilmington Medical, Center 

Arroed Pojrces Inst- of Pathology 
Georgetown Univ- Medical Ctr- 1/ 
George Washington U- Med- Ctr- 
[toward Univ. Medical School 



17" A priin^iry laboratory, but did not respond to survey - 

T/ A primary laboratory will open here in the iitmediate future. 
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APPEIOIX II- (a) 



SEATB 



Floricia 



Georgia 

Hawaii 
Illinois 



Indiana 

Iowa , 
Kansas 

Kentucky 
Louisizina 



CITY 



CENTER 



Gainesville 
Miami 

Tampa 

Atlanta 

Augusta' 

Honolulu 

Chicago 



Springfield 



University of Florida 3/ 
PeOmetto Park Genetic Associates 
Univ. of Miami Medical School 
Univ. of South Florida 

Center for Disease Control 
Ehory Univeimty Medical School 
Medical College of Georgia 

KauikGolani Children's Hospital 

Cook County Hospital 
Mercy Hospital and Medical Center 
Mt. Sinai Hospital Medical Ctr. 
Northwestem Univ.Children's 

Manorial Hospital 
Northwestem Uhiversity/Prentice 

Wtmen's Hosp. & Maternity Ctr. 
Parkridge Luthem General Hospital 
Rush Presbyterian/St. Luke's 

Medical Center 
Univ. of Chicago Med. Sch. 3/ 
So. Ill Univ. Med. Sch. 



Indianapolis Indiana Univ. Medical Ctr. 

Methodist Hospital 



Iowa City 

Kansas City 

Topeka 

Wiohita 

Lexington 
Louisville 

New Orleans 



Shreveport 



Univ. of Iowa Hospitals 

s 

univ. of Kansas Medical Center 

Genetic Counseling Coiter 

Wesley Med. Research Pounrtation 1/ 

Univ. of Kentucky. Mad. Ctr. 2/ 
Univ. of Louisville Med. Ctr. 

Louisiana State Univ. Mad. S^i. 3/ 
Ochsner Clinic 

Tulane Univ. Medical School ' 
Louisiana State Univ. Mad. School 



ERIC 



T7 — A primary laboratory, but did not respond to survey. 

2/ Figures on the niinber*of procedures performed per year at this 

prlnary «iaborato(ry were not made available to this study. 
3/ 'mere is more than one independent, primary laboratory facility 

at this location. 
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APPENDIX II - (b) 



GENHER 



Maine Grtietic Counseling Center 
Maine Medical Center 

Johns HcjpJdno Univ. Med. Ctif. 
National Institutes of Health 6/ 

Massachusetts General Ifospital 

Univ. of Michigan Medical Ctr. 
Henry Ford Hoi^ital 
Wayne State Univ./C.S. Mott Center 
Michigan State Univ. Med. Ctr. 
William' Beautont Hospital 

Univ. of Minnesota School of 

Medicine and Dentistry 3/ 
Hie Mayo Clinic 

Univ. of Mississippi Med. Ctr. 
> 

Cardinal. Glennon Hospital 5/ 
St. John's Mercy Hospital 
Wasj^ngtc»i Univ.* Medical Sch. 

Children's Memorial Hospital 
Univ. of NebraakA f4ed. Center 



DartiTDUth Medical Center 

Metpath Laboratories 

New Jersey College of Medicine 

Univ. of New Mexioo^ Medical Sch. 



STATE 



CITY 



Maine 

Maryland 

Massachusetts 
Michig«ui 



Minnesota 

Mississippi 
Missouri 



Ellaterth 
Portland 

Baltiitore 
Bethesda 

Boston 

Ann Artor 
Detroit ^^ ^ 

East Lansing 
Royal Oak 

Minneapolis 

RDChester 

JacJcsdn 

St. Louis 



N^raska 



Onaha 



New Hanpshire 
New Jersey 



Hanover 

Hackensack 
Nevffurk 



New Mexico 



Albuquerque 



3j7 There is nca?e than one independent, priinary laboratory facility at 
this locaticjn, 

5/ Hiis laboratory provided testing on amniotic fluid at one time, but 
has since cl6sed. 

6/ Individual laboratories at the National Institutes of Health, provide 
a vari^y of specific diagnostic tests utilizing amniotic fluid cell 
cultures. Hie NINCDS have performBd more thcin 400 tests for Gaucher 's 
disease, Nieman Pick's disease, Fabry's disease and Tay Sach's 
disease. / 



APPENDIX II ~ (c) 



STATE 



COT 



CENTER 



New Ybrk 



^Jorth; Carolina 



Albany 
Buffalo 

East Meadows 
New York City 



Olio 



' Oregon . 



Rqclifester 
Syracuse 

Theill« 



Chapel Hill 
Durham 

^Winstph-Salem 

Cincinnati ^ 
Cleveland ^ " 



Colimbus 

Dayton - ' ' 
Mt. Vempn 

Oklahaife City 

-Portlapd" 



• Albany Medical College 
State Univ. of New York/Ch;Lldren ' s ' 

Hospital 
Nassau County Medical Center 
2Ubert Einstein College of ^Medicine 
Beth Israel Medical Center 
Brookdale Hosp. Medical Center 
Columbia Uhiversity 1/ 
Cornell Univ. Medical Center 
Jewish Hos^iital - Medical Center 
Kingsbrook-Jewish Medical Center - 
Long Island College Ho^pitAl 
Long, Island Jewishr-HiXlside Med.Ctr. 
Mt. Sinai MediQ^-Schoo> • 
»sNew York Medical Coll^e^- ,5 . - " f 
Newt York €niv. Medical Schtol 
Nortjli Sfipre Univi^i-Bofipital ^ 
: Statfe Uriiv. of New York/Dewnstatfe 
' MedicaQ. Center - ' ^ > 
Univ.- of Itochester Medigal fichbol 
, State JLJniveusity of YorkjftFpstate 
' Medical Center . ' *" 

A^tchwdrth Village Cytogenetlds 
. LalDoratory 

;Univ^ of North- Carolina Med. Sch. . 
. puke ^i|dical Center* " 
Bowman GreyA^'^ Forest Med. Sdh. 
it : 

Univ.*-of Cinciiwati' Children's Hosp, 
Case V^estem' Reserve ,..Me(|. Sch. 
Cleveland Metro General Hosd. 
. Childi;Qn'^ Hospital • • ^ 
Ohio S^«t<T<^versity Hospital 
Mescal 'C^rietics^ Laboratory 
Mt.'Ven^ StAte'i Institute . 

' »■ ' • - • - 
Oniv: of Oki^ana Children's- Hofep.:'' 

Univ..^ of Oregch Health Sciences Cfcci 



APPENDIX II - (d) 



STAID 



CITY 



Pennsylvania 



Rhode Island 
South Carplina 



Tennesse^ 



^ Texas 



Utah 

VentiDnt 

Virginia 



Washington' 



Hershey 
Phila;3elphia 



Pittsburg 



Proyidenpe. 

Chaj;leston 
.Polianbia 

Greenwx)d 

Knaxville 

Mentis 

Nashville 



Dallas 
Galveston 
San Antonio 
Houstjon 



Salt Lake City 

Bi%:lington 

Alexandria , ■ 
Charlottesville 
Fairfax 
Norfolk ' 
Mchirtond 



^« .A.- 



Seattle 

Madison 
Milwa^ukee 



Hershey Medical Cent^ 
Tenple Univ. Medical Center - 
Ihcmas Jefferson Medical School 
Univ. of Pennsylvania Med.^ Ctr, 
University of Pittsburg/Magee 
Women^s Hcxspital 



Rhode IslcBSd' Hospital 

Medical Univ J. of South Carolina 3/ 
Uniy. of South Carolina School 

-^ot Medicine 
Greenwx^ Genetics Center 

— ^ 
Univ. of Tennessee Med. Center 
Univ. 6f Tennessee ^4edical Ctr. 

f Meharry Medical Center 
VaneterbiH? Medical Center 

' Children's Medical Center ' 
Univ. of Tgixas Medical Brancfi 
Univ. of Texas Medical Branch 

^^iBaylor Medical College - . 

Univ. of Texas Medical Center 

UniveriSity of Utah Medical Center 

Medical Center Hasp, of Vermont 

Alexandria ^pspital 

UhiV. of Virginia Wfedical School - 

iteproductive Genetics Center 4/ 

' Eastern Virginia Mfedical Center 4/ 

Medical College of Virginia* , 

j» 

UniV'. of "Vta soling ton Med.' School 

Univ. of Wisconsin Med.* Ctr. 
' Milvraukee Childr^*s Hoiggpital 



57 TJiere is more th&n CMie independent^ primary labbrator^ facility 

at this location^ • \ . , ' ' . 

4/ A primary labaratory will open hqre in the iirmediate future. 
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1 / 



STftTE, 



CITY 



CEWnSR 



West Virginia 



Morgantown 
Bethesda, MD 



West Vir?ginia Univ. Medlcifil Gtr. 
National Institutes of Health 6/ 



Z/ Individual laboratories at the itotional Institutes of Health pro- 
vide a variety of specific diagnostic tests utilising amniotic 
fluid cell cultures. Uie National Institute of Neurological and 
Ccraminicative Disorders and Stroke have perfonned itorp than 400 
tests for Gaiicher's disuse, Nieinan Pick's disea,se, Fabry's dis- 
ease and Tay Sach's. disease. . . - 



^ TABLE 3 



REGIONAL GENETIC SERVICE PROGRAMS PROVIDING AMNIOCENTESIS 



Prijnary Facility, 

Califom:^ - 

California State 
Lama Linda 

U. of Calif (5mia 
San francisoo 



Outreach Clinic 



County Health Dept. 
Las Veg^ls, Nevada 

Washoe Oourtty Health 
pept. , Bendi Nevada 



Ctimients 



Serves Southern 
Nevada 

Serves Northern 
and CentraV Nevada 



Colorado - 



U. of .Colorado 
Denver 



Soottabluff , Nebraska 

Casper, Cheyenne, 
wyotdng 

Bock Springs, Riverton 
WycJrting 



Serves Panhandle 



Clinics held monthly 



Clinics held every 
three months 



Oregon 



U. of Oregon Health 
Science C^ter, 
Port^id . ] 



) 



Washington - 

U. of Wfeishih5t6n 

'Medical Schoql, 
Seattle 



Boise/ Statehouse, 
Idaho 

Billings, Montaiia 



Anchorage, Alaska 




Anchorage ^\y-aska 
(Juneau', Fairbanks), 

Montana 



Idaho 



Serves W)uthem 
Idaho 

Serves Western 
Mont^rta 

Individual referrals 



Bi-ironthly clinics 
(as needed) 

Serves 8 Western 
Counties . 

Serves 10' Northern 
Counties 



THB UNITSD STATjeS OP MiSiaC/i 
AND ITS TEHniaORISS AHD lOSSEaSlONS 
(Outllno >tap). 
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TI^U3T-TES. OF 
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IMKi; ICIlMO) 



KEY I 

t »« major center 
0 " outreach clinic 
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APPENDIX I 
AMNIOCENT ESIS QUESTIONN AIRE 



j • This Is a fac. HklmllG of tie questionnaire postcard. 
A qode number was given to each Individual on the mailing list 



c on • c od e // 



THE FOLLOWING QU^^TIONS SEEK INFORMATION FROM YOUR LABORATORY 
CONCERNING THE PERFORMANCE OF AMNIOCENTESIS FOR TH^^TENATAL 
DIAGNOSIS OF FETAL GENETIC DEFECTS: " " •JP 



YES NO ARE ANTENATAL DIAGNOSTIC STUDIES 



THE YEAR OF YOUR FIRST AMNIomC 



BEING PERFORMED IN YOUR LABORATORY? FLUID STUDY 



□ a 

□ □ 

□ □ 

□ a 

D-D 



DO OUTREACH CLINICS REFER PATIENTS 
, TO YOUR LABORATORY FOK AMNIOCEN- 
TESIS? , 

DOES ^OUR LABORATORY UTILIZE 
PERIPHERAL OR SATBLLITE TISSUE 
C'ULTUI?E FACILITIES? 

J^RE SONOGRAMS ROUTINELY PER- 
FORMED PRibR TO AMNIOCENTESIS? * 

ARE ALL AMNIOCENTESIS PATIENTS 
SCREENED FOR ALPHA-FEXOHROTEI N ? 

ARE' LABORATORY COSTS PARTIALLY 
SUPPORTED BY- FEDERAL/ STlVTE FUND''$?« 

ESTiWaTED ^PERCENTAGE OpHoUR. ^ 

lab0\lat0ry costs supported by 
Vati^^nt fees or insurance? 



THE^NUMBER OF AMNIOTIC FLUID 
STUDtES COMPLETED IN YOUR 
LABORATORY PER YEAR: 



1970 
19 71 
1072 



1973 
19 74 
,1975 
1976 



HNO WOULD YOU CONSIDER PAR- 
I ^ T \C} PAT I.N G . IN A .- MO R-E' • ; - 
' I DETAI'LED 'QUESTIONNAIRE? 



ARE YOU INTERESTED IN 
RECEIVING THE RESULTS OF 
THIS 'STUDY? 



AAV^AAAAAAAAA :D/A ^ A A A AAAAV'AAAAA A A AAA ^'A 

' ' ; I-a 
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1) Identificsation and location of primary laboratories Oiicii 
analyze arwiioUc fluid seniles from early second triniester anniooentesis 
far the purpoee of fetal diagnosis, and 2) the recording of the nurber 
of oases perfonnad each year by these laboratories. In addition, th^ 
study has indicated the need for more ooordinated ef &n:ts to*»rd planning 
far services and funding for anniooentesis as a danOTistrated program in 
the prevention Of mental retardaticjn. 




Wbrkshop Recxxmendations 

RECICNftLIZATION FOR GENETTIC SE3RVICES AND AWNIOCEIOTESIS 



IfiADER: Cecil B. Jacaoboon, M.D. ' 
HE)OQRDiJl: LAverdia T. Roach^ 

•Hie State of the Art ; In setries which now eooceed 40,000 patients in 
the United States and 10,000 in Europe, the 'following statonent h^ds 
• true: Transabdcminal amniocentesis during the middle trimester /fey a. 
ocni)etent obstetrician is an aoo^>table, safe procedure. Effici^*^ 
and safety are well established. Tissue culture of fetal cells is pr^ 
dictable^in centers with experience. There iQ;a success rate of over 
95 percent. The diagncMStic accuracy of chronoeoinal analysis is better 
than .99 percent. Biochemical studies for inherited metabolic defects 
are also reliable frcroktoth fetal cultures amVor supematants. Open 
neural tube fusicai defectis can be reliably detected by elevated alpha- 
fetoprotein in amniotic, fluid. Regarding application within the h\inan 
population, established clinical risk grtXipe are well defined. They are 
characterized by increased maternal age (35 years and over) , maternal 
carriers of X- linked disease; ^evioite trisomic offsprihg, previous 
neiiral tube defects in off^iiig, carriers of established tr^mslooation 
and parental carriers of biochemic^ disease. 

General Recomyendations ; 

1. 'Ttiak ultrasonic testing be made available prior to amniocentesis. 

2. That the laboratory in which the amniocentesis procedure is 
performed must be an e?5perien6ed one. Samples must be split with another' 
laboratory; observing quality control stantiards as set by the Center 

for Disease Control (CDC) . ~ ' ' - ; 

3. That a minimiin nmnber (Approximately 100) of amniocentesis pro- 
cedures must be performed in a laboratory or oenteif before it is 
eligible for certification; that all such centers be University-affiliated; 
and that there must be a 95 percent successful cvilture rate and accuracy ' 
on '25 consecutive samples. 



4. That the laboratory in which the amniocentesis \^6cedure is per- 
formed must suhinit a certified report to the CDC. 



i^^^jj^^edi 



'5. That there must be apprc^jriate counseling, monitoring, and 
follow-i:^) to assure adequate evaljuation. 



A 

6. That inforinad cx3nsent to emijiocentesis does not ocmnit the waman 
to a future abortion; and that this informed consent be a part^ of the 
patient's official record. 

Speqific Reocannnendatipns Regard iiia Fundir^ff and \\ rrV*^^^ ^ 
Bnplemented t • » 

-^rTThat the riii*»er of genetic diagnostic units be extended f ran the 
current 150, to 250, to Spo, to 1000 within the next 5 years. 

2. That funding should be sought through increasing the availabijlity 
of maternal and child health funding categorioaUy sought for genetic 
servdces. • , v 

^, That the existing Genetic Disease Act be* allocated toward quality 
control activities by CDC, model programs v4th the States,, outreach 
^prograros and affiliated medical centers. • . • 




Piscussioji 



RECIONALIZATION PGR GENETIC SEFVICES* AND A^fIIOCEmESIS 

DR. KCCH^ Is it a foregone oonclusidn that you^are in favor of 
regionalization? 

DR. JADCBSCN: Yes. The Statejj work with regional medical denters. 

^^DR. I£WE: On genetics legislation, it would be in|X5rtant for the 
report to emphasize the need for adequate aj^ropriations. 

DR. JAfDOBSON: $4 million has been approt>riated this year. Hie 
Genetic Services Act has been fund^. But it must be' renewed annually. 
If you spend all the mqney Octc±>er, there is no mcjre money. Wfe did 
not feel that we should put our fUnding on the Genetic Services Act, 
but that the mc«ney should be under Title V. If this group feels that 
we oould be stronger in seeking funding frcm cither sources, that part 
of our reccnmendations is og&v to am^ding . \ 

DR. MIUJNSKY: Perhaps seme of the group is not familiar with the 
public hearings in which some of us participat^id last week in Washington 
concerning the National Genetic Disease Act afxi its iitpleroentation. 
Part of that is the already appropriated $4 million, which may be 
followed by the $30 million already in ,the Act in sequential years. The 
trcpuble is that the Act runs out as of next S^tember. Renewal or re- 
writing is going to be necessary. Tlie plan of iinplementatian is through 
HSA. For the first $4 million, that is likely to set a pattern for 
subsequent expenditures. If that is the fact of the case and th^ do 
apjatepriate multi-mi^lons in each sequential year,' it will go through 
HSA- to States witl> medical genetic advisory, oarmittees which will dis- 
burse funds . on the basis of a State ►bank of .genetic services. 

CJOM^wrS: One of the major problems is that the bill mjbst be passed 
again when it ocroes iip, with the hjope of getting at least the $30 million 
that was originally apprcpriated. 

^ ' # ■ ' 

MR. HDRMJTH: There was :^ane discussion that, rather than have it a 
3-year authorization, there would be authorization without a time period. 

"^•(»«EWr: Tlie way to do- that is to get authorization without dollars 
for a. kind of,activit:y, and then insist that the program be adeqtktely 
funded. // 

DR: JAOOBSON: ll^e recommendation that would be a real stimulus of 
your medical center and vyour State organizations i.^ to see that each 
State does coltply with a Stat^ geietics plan. They have to do this to 
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qualify for any type of acceptancje. Many States do have such plans, but 
others are not in the piocess of developing them. What money is avail- 
able to States, will not be available to those that don't have a State 
pl«m. 

i- 

DR.' ACOSTA: One of the prinary problems is the follow-up care even 
for the present prograins, such as PKU, for exanple. Many Stat^ have 
the Act, but there is no money for diagnosis and follow-up t^reatment. 
Does the Genetic Disease Act addresi^ this problem in terms of money for 
follow-i^ of these patients that ar^ found or is it just for screening 
services? ' 

DR. HDRMUTH: It would pipvide money for follgw-up care. The 
States would have to specify what the needfe are, such as how they were 
proposing to meet those needs, which genetic centers and which laboratories 
they would utilize in meeting those needs and how they would propose to 
evaluate the Jtotal program. Then there would be further review, but I 
think the recotmendation that came out of our groijp related, primarily to 
the support of these regional genetic centers) for which, at the rocment, 
there seans to be no wky of' supporting throiwh the money authorized by 
tha Genetic Disease Act. In terms of .oui; plhns, -the capacity building 
within the centets would be iitplen»ented f urth^ through the utilisation 
of Title V funds. But the State genetic disease progrants vould include 
many of the outreach programs such as the Tai^-Sad>s Screenfng Prograin 
and the Sickle Veil Clinic Program, Which W3uld b6>^^ covered as part Of 
the State- side plan and service delivery. ' e 
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PREVENTION OF BH HEMOLYTIC DISEASE 



by • 

Robert A. MacCready, M.D. 

Retired Director 
Massachusetts Department of Public Health 
Diagnostic Laboratories 



I . PURPOSE 



Rh hemolytic disease is quite preventable, and has been -since t)ie 
intxoduction of Rh iitmune globulin (RhIG)*/ in 1968. Unfortunately, of 
the Rh negative notliers in the United States who should receive the 
RhIG after each delivery of an Rh positive baby and each abortion, only 
An estimated 80 percent do receive it. It is ii!f>erative to increase 
the use of RhIG v^en ii^cated to virtually 100 percent, and thereby 
avoid cerebral palsy, deafness, seizures and it^ental retardation in large 
nunbers (estimated at 7,000 in 1974 in the United States). Our purpose, 
accordingly, is to consider specific measures to achieve this goal, using 
the tools already available and found effective. 

II. SYNOPSI S C F FORMRL PAPER ' 

A brief review of the mschanism which results in Ph he«iolytic 
disease is first given to clarify how the luse^of RhIG can prevent the 
disease. At the time of an Rh negative mother's deliveqry of an Rh • 
positive baby, a variable amount of the baby's Rh positive blood oourftes 
through tl^ placenta into the body of the mother, thus invading her Rh . 
negative blood. As a result, she may beocine sensitized to prxDduce anti- 
bodies that destroy the Rh positive cells oondng from the baby, since 
they are foreign to her bbdy. 

M 

At a later pregnancy of this Rh negative iTiother, when again she 
inay be carrying an Rh positive baby, her already-njade anti-bodies can 
pass fran the sensitized mother through the placenta into the blood of 
the -Rh positive baby she is carrying. Ihe anti-bodies will theh destroy 
the red blood cells of this Rh positive baby. The result is Rh hemolytic . 
disease in the fetus even before it is boni. 

Rh inmune globulin is a biologic product developed to prevent such a 
result. It is made through the injection of Rh positive blood cells 
into the blood streams of Rh negative ^nors, v*i>» a result, develbp 
anti-bodies tl^t will dest/oy Rh positive cells.' If the" proper dosage 
of RhIG is administered to the Rh negative mother within 72 hours after 
the birth of an Rh positive child, then these anti-bodies in the product 
will destroy the baby's Rh positive cells which had entered her body at; 
the time qf delivery, before the Rh positive cel^con sensitize the 
mother to make -anti-bodies of her cwn. Thus, l^e^Tiext Rh positive baby 
is protected fitcro the danger of Rh hemolytic disease, since the mcither 
has not been sensitized to produce the .kiti-bodies that could damage such 
a bciby's Rh positive blood cells. 

It 'is i%X)rtant to ^understand that the RhIG is effective only tat 
Rh negative itpthers not already sensitized. 'J$iis can havi^ occurred 
through the previous delivery of an. Rh positive baby or. abortion, or 
through the previous administration of an incorrect type of blood. The 
RhIG must be adtdnistered to the eligible Rh negative mother after the 
delivery of each Rh positive baby and after each abortion. 

*/ ' RhiG' is frequently referred to alsb .as *'RhoGAM"**tfie trade namfe of the 
first manufacturer licensed to pixx3uce and distribute it. 



How cxiiplete,-is the; usage t)f jRh imnune globulin in the prevention 
. of Rh hemolytic disease in tliis country? Actually this information is 
not dijfectly avas^lable, ^or very few States maintain adequate recx3rt3s. ^ 
The Center for Di6ea,se Control (CDC) in Atlanta, however, has divided the 
nuttoer o£ doses that should h^ve been adtdnistered to the eligible Rh 
negative wonen- after their deliveries. The quotient was judged at lea^t 
a reasonably accurate estijnate of the cxmpleteness of utilization of Rh 
iinnune globulin, and expressed in percentage, is approximately 80 perc^t 
for the United States. 

The use of RhIG has given excellent results in reducing the incidence 
of Rh hemolytic disease. Consequently, it is of the utmost importance 
that^the 80 percent utilization of this effective tool rapidly be in- 
creased to a goal as close to 100 percent as possible. What concrete 
action can be taken? We can well look at the handful of States \that do 
have good programs, .in particular Connecticut, whose program iV6ut- 
standing. 

In Connecticut, a well organized monitoring program under the Maternal 
and Child Health Section of the State Department of Health is coorxiinated 
by a capable researcfi analyst. She routihely visits and helps all the - 
hospitals with natemity services in the State in the shared goal of re- 
ducing the incidence ^Rh hemolytic disease by ocmplete utilization of 
Rh .imnune globulin in^fe case of every eligible Rh negative mother, vAio 
delivers an' Rh positive baby or has an abortion. In 7 years, the program 
has achieved an RlfilG utilization rate slightly over 99 j^cent. This 
has been accompanied by a gratifying reduction in babies afflicted with 
Rh hemolytic disease (from a morbidity total of 102 in 1970 to. 19 in 1976) . 
Combined fetal and neonatal deaths have li-kewise markedly decreased 
(from 32 deatl# in 1970 to 6 deaths in 1976 of babies of sensitized 
mothers) . . 

The modus cperandtL of a preventive monitoring progr2«n for any State 
needs to be tailored to the particular 'State involved. The State health 
department responsible for the program should have official sanction, as 
well as specif ic -funds that are adequate. The mDnitoring, however, should 
not be unduly ej^^ensive. Certainly the progrm ic cost-effective, for it 
is far less ej^Densive than treating children afflicted with Rh henolytic 
disease, both as infants and in later life. Finally, it should be 
generally agreed and understood in all the States, that the cost of RhIG 
and its indicated administration to maternity patients is to be paid by 
HEW for its Medicaid patients, and likewise by Blue Cross, Blue Shield 
and other medical insurance providers for the maternity patients, under 
their unbrella coverages. ' 

III. StJM^ARIZATION STATEMENT (AS APPRCVED BY SIMUT WDRKSHCg GROUP AFTER 
■ PRESENTATICN Cf' PAPER) . ^ 

v 

■ Rh hemolytic dis^ease, ^idiich can cause cerebral palsy, deafness, 
seizures and mental retardatioh afflicts thousands of infants yearly in 



the united Statee (an estiitated 7,000 in 1974) . It is quite preventable 
through the use .Rh immine globulin (RhIG) . However, based on proper 
administration of FhlG to eligible Rh negative nothers, following the 
delivery of each Rh positive baby, and after each abortion or ^dscarriage, 
the utilization rate in the United States is estimated at only 80 percent 
for term deliveries and 50 percent for abortions. 

Ccxisequently there is need to stimulate aggressive State and Federal 
actixMi in the United States to' eliminate Rh hatolytic disea^. C^^^^y 
organized State monitoring programs, adequately funded, are recotmended 
to assure that indicated utilization of RMG approaches ^ close to a goal 
of 100 percent as possible, both at times,of deliveries/ and of abortions 
or miscarriages. .The relatively mDdest cpst involved >^s far If^s ex- 
pensive than tr^ting the nuttoers of children afflict^ with the disease 
The utilization of RhIG as indicated is now standard/medical care its 
appropriate adninistraUcn to maternity patients sh6uld be paid by 
f^its Medicaid patients, and Ukewise by Blue Qp6ss, Blue Shield and ^ 
other medical insurance providers, for the maternity patients under their 
umbrella coverages. * . / 

IV. SUGGEgmP RESOURCES FOR ADDITICNAL INFQRl^TICW 

1. center for Disease Control: Rh Itebolytic Disease Surveillance 
1974, Issueed August 1976, Atlant^A, Georgia. 

2 Rh Prophylaxis Program Develodnsnt Guide 1975, Connecticut 
State Department of Health, ftfaternal and Child Health Section, 
79 Elm Street, Hartford, Corlnecticut 06115. 

3. Hemolytic Disease of the/Feti and Newborn Due to Rh Isoim- 
monization, prepared by/jane\S. Lin-Fu, M.D., F.A.Aj;P-f :^ 
P^atric Consultant, division of Health Services, Children s 
Bureaii. Septeirber, ^68. 

4. Gorman, John G., M^., B.S. , (Director Blood Bank, Presbyterian 
Hospital, New Yoi^' City) : The Role of the Laboratory in 
Hemolytic Diseaj^ of the Newborn, I^ & Febiger, 1975. 
Philadelphia. / 
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fthJlEMOUYTrCDISEASE - ' 

_ (Diagrams are schematic only ) 
Likely c outse without th e usoge of Rh immune .globulin (phIG) : I) and 2) * 

2) At later preoHancy of an Rh 



First pi ognancy - Rh positive baby 
of an Rh negative mother 



Rh negative 
mother. 




Later 

destroyed 
by anti 
bodies the 
mother 
makes. 



positive baby 
Rh negative mother 




Already 
made 
antibodies 
that now 
"fv-» destroy 
Rh pos, 
cells of 
her baby. 



BUT with the usage of RhiG: 3)and4) 



Rh negative 
mother 




,RhlG ad" 
ministered 
to the Rh 
neg. mother 
yithin 72hrs. 
after deliv- 
ery destroys 
the Rh pos. 
cells before 
they can 

sensitize the 
mother to malce 

antibodies. 



4) • 

;nie Rhia lo adjijin4otcrcd within 

7^ houro al'iei: dell very, i^t it im- 
portaiii to underotaud that It lo 
effective only for mothers not pre- 
viously ceusiti^ed. This can have 
occurred Uirou^^h an r'arJler delivery 
of an Rli positive baby ur abortion, 
or through a tran&fualuu of the vronji 
type of ))lood. 

The \]hlG niiiGt be adjulnlctered to 
the ellg;lbJe Hh negative mother af- 
ter eac h Rli positive baby and after 
each abortion. 



Hhic; is frequently referrbd to - 
aloo ao •'HhoCJAll" the trade 
mmG of the flrnt imuiufacturer 
llceufred to produce and dl.stri- 
bute Jt. 
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Workshop ItecCnii^dations 
PREVENTING RH HEMOLYTIC DlSliASE 

LEADER: Robert MacCready, ft.D. . 
RBOORDER: Benjamin Salt23i^/. M.D. 

Rh henolytic disease, which can cause cerebral palsy, dc^afness, seizures 
and mental retardation afflicts thous^inds infants yearly in the United 
States (an estiinated 7,000 in 1974). It is quite preventable through the 
use of Rh imnune globulin (RhlG) . Hcwever, based on proper administration 
of RhIG to eligible Rh negative wonrten following tlie delivery of eacli Rh 
positive baby, the utilization rate is only 80- percent. Also unportant, 
based on the administiration of RhIG to Rh negative voiien' following an 
abortion orvmii^rriage, the estimated utilization rate is no more than 
50 percent. i a •^ . 

Oorisequently tihere, is need to stimulate aggressive State and Federal 
action generally in the United States, to eliminate Rh hanolytic disease.^ 
Carefully organized State monitoring programs, adequately funded, are 
recormended to assure that indicated utilizaUon of RhIG approaches as 
close to a goal of 100 percent as possible at times of delivery, mis- 
carriage and abortion with nation-wide reporting to CDC. The relatively 
modest cost involved is far less expensive than treating the' potentially 
large number of children afflicted with the disease. Further, it should 
be generally agreed and understood in all the States, that the cost of 
RhIG and its indicated administration to maternity patients be paid by 
HEW for its Medicaid patients, and likewise by Blue Cross/Blue Shield and 
other medical insurance providers for the maternity patients under their 
umbrella coverages. 
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Discussiai 



PlM/ENriNG RH HeMQLYTIC DISEASp 



\ 



COMMENT: I tliouqht we liad struck the sentence about Blue Cross/ 
BluQ Shield. 

i 

DR. SAi;.TZMAN: We didn't qet around to strikinq it. 

OQM^r: I don't think we can tell peopJ,e what to do or that we'can 
tell the qoveritnent what to make available. Perhaps we should just make 
a statai^t that tliis should be available 'to people. 

DR. OCXDKE: 'l^is is an iinportant point - this whole mattei: of when 
vou reociiinend what was a research^ procedure thkt has been shown to be 
hiqlily effective, and when that procedure should beocme standard practice 
approved under Mfedicaid or Blue Cross/Blue Shield. At the presdnt time, 
this whole activity is extremely capricious. In one. State, it isvpaid 
for and in another, it isn't. In one State, Blue Cross pays and in another. 
It doesn't, and the decisions are made by .people who do not look at the 
data in any depth, lit seems to me it is necessary for a group such as 
this to suggest that there be a regularized process for looking at and 
approving a t3onversion from what has been research, to innovative practice, 
and then on to standard practice. I would like to suggest that the 
mechanism for doing this is a conmission vthat approaches the question frcm 
the standpoint of the public,' as well as professionals, as well as medical 
eooncmists, etc; Until there is a regularized process, none of these 
advances that are obviously of benefit, will be picked on a regular 
b^sis nationally. It is going to be hit or miss, and it may be 10 years 
before' Blue Cross/Blue Shield will pay for that sort of thing in seme 
parts of the country. You can't forbe lihem^ but when you create such a 
national trend and the Federal government pays for it in their prxDgram, it 
will be strong encouragement for private payers to go that way, j\ist as 
they have done in other areas. » 



DR. ROOS: You have proposed a rather specific strategy or • recaimen- 
,datian. I assuine this transcends the particular group. It is a general 
reccnmendation for the conversion of innovative practices into accepted 
standard practice for which reimbursement would be made. This s*€ins to 
be a substantive proposal which warrants further discussion. 

DR. MOSER: There wajSn't ooitplete agreement in our group about this. 
I have been, told by at least two Blue Cross/Blue Shield repr^entatives 
that, indeed ^ they did provide RhIG. When I asked about Medicaid patients, 
I couldn't get any clear idea, so in New Hampshire, I called up the State 
office in' Concord. The people there all ^eemed to think it was a good 
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idea for it to be incllded, but there seemed to be uncertainty about it, 
so it roacje me feel that, perl-iaps it is not gei-»eral.ly done- There seems 
to be -so inuch variation among the various States. The practice should, 
at least, be uniform.- It is not fair for sane hospitals to provide tlie 
RhIG becauj^ they think they are goiivg to be repaid, while others do not. 
Maybe we should just state that we feel this is standai^ medical care, 
or make a statervent that this is a by-produoe of research that is new 
standard medical care. . ' j 

DR. GUTHRIE: I'hree <pr four years ago, in the 'prevention oatirdttee 
of*NM«:, we decided that there were four topics that desei^ed priority, 
as they were non-controversial, all the knowledge was available on causes 
and methods of prevention and no religious contjx)versy vas involved. These 
were the expi»nsion of lead poisoning testing, the expansion of nevjborn 
screening, the expansion of preschool imnunizations, and the oontrol of / 
Rh disease. In every one of than, there was enough knowledge that it was 
just a matter of pushing and expanding. We used the criteria of sim- 
plicity, ease^f uncferstanding , and lack of controversy to pick those 
four topics. ■ ^ 

DR. CgOKE: 1 suggest that a national ccnudssion be establislpi to - 
review in depth, innovative practices prior to thpir acceptance into 
standard practices. 'Ihe benefit to cost ratios as well as value in re- 
lation to existing^ practices would be determined with studies, public ' 
hearings, etc. When a practice is jijdged meritorious, that practi<?e 
would be- considered acceptable for Federal funding under Medicaid and 
' would be urged for funding by private h^lth insurance carriers. 

"ccrwOTT: I WDiad think it would be extremely practical and highly 
effective to do a study on the cost-effectiveness and the value of the 
RhIG imnunization and send it to Medicaid and the various Blue Cross/ 
Blue Shield plans and others, emphasizing that it oijght t.o be specifically 
' reimbursed. In both jobs that I have had, I have seen many people de- 
prived of services because the various plans did not pay. I would make 
it a strong plea to n»ke this a specific reooninendatdon . ' 

OC^MENT: We could do that. It would be easier to determine what 
the cost would be, which would not be ver^ great, oAirparatively speaking, 
but it would be a little difficult to knc^ exactlj' how much we would save 
in the cases prevented. In other' words, the amount might vary, but I 
think we could ccme up with a figure that would be average. 
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THE BROAD ROLE^ 



There is and has been for many decades, in fact, for nearly two centuries, 
a Federal role in the jSrtevention of disease and disability," but tlie role 
is changing and multiplying. Vliat are the appropriate roles today, how do 
theyr apply to mental retardation, and what can be done to assure that they 
are inplemented? It appears that we need clear consensus on what Con- 
gress and the. Executive Branch slioul<3 be doing, And what others, in- 
cluding the voluntary organizations, should be doing. 

In broad terms, it would appear that the Federal fble in prevaitioi of 
bicmsdical disorders gc^nerally slxjuld subsime the follx^Odng ma^or 
activi^es: 

1. Support of basic research in the life sciences, prinftarily 
through the National Institutes of Health but also through the National 
Science Foundation, Veterans' Administration and Department of Defense. 

2. support of applied research, including research in service de- 
livery, together with prcmpt dissemination of validated research findings 
figjn all fields relevant to prevention strategies. 

3. Direct intervention r-whese the "oarmerce clause" can be invoked, 
in matters pertaining to public and personal health, and to control of 
contaminants, toxic substances and ooninunicable diseases. 

4. Guidance, technical assistance, and financial aid to States and 
municipalities in .the development of prevention policies and strategies, • 
including drafting of legislation and ordinances. 

5. Si:?jport for pre-service and continuing education of - professionals 
relative to prevention. 

6. Education of the public, particularly target populations such 
as teenagers, relative to personal practices which increase or decrease 
the risk of disuse and disability in theinselves or their children. 

7. Designing health care funding and other fiscal mechanians in 

such a way as to provide incentives rather than disincentives for practices- 
professional, industrial and personal—which contribute to prevention. 

■ 8. Collection and analysis of consistent data, relevant to policy 
and planning. . 

■ftie nature of these eight activities rec^uires a complex organizational 
structure; the Public Health Service is such a structure. Within the 
Public Healtii Service-National Institutes of Health (PHS-NIH) canplex, 
ccmnunication, coordination and aioperation are constantly at risk; 
moreover, despite our self-imposed limitation to "bionedical cawses, -we 
here cannot confine our attentions to bionedicine . Even when, as here. 
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* hematologlsts talk with biochemi^sts and neonatologists, even vrtien 

sanitarians get the ine^^sage fran the primary investigator, it is not 
enough. A syste\\ is a set of ooiTfX>nents ap linked that v*ien something 
happens at one point, the effect, is felt at other, often distant points; 
for purposes of, prevention of disease' of bionedical origin gaierally, 
and'mentid retardation in particular, the "health systen" is not a dis- 
crete system; it is inevitably strongly linked to other systems, the 
eoosystan, the social syeftem, the eoonor^ system, and with the current 
value system, including especially our enphasis ^n individual self- 
detenrdnation, the "right to choose" and the "fight to refuse." 

> . ■ 

THE DIVERSIFIED TARGETS . I . 

. — - ^ ^ 

Everything mentioned above applies-tO almost any major prevention target, 
even one which is reasonably well-definlSd, such as lung cancer. Preven- 
tion of mental retardation from bioiiedical' causes, as we all know, is - 
itself a still more complex goal, enocrpassing a large nunber of discre'te 
causes only remotely related to ope another. Faced with such confusion, 
it is easy to yield to frustration, easy to talk about "fragmentation" \ 
and the need to centralize, easy to rally around the banner of a "mental 
retardation institute," to advocate reorganization, to say, as President 
Carter rather foolishly did at the recent White House OonfeiBnce, that- 
the 100 or so programs for the handicaf^5ed should be consolidated in 
one agency. 1/ It is one thing to have a clearing house and ad^.'ocacy 
focal point, such as the President's Oomnittee on Mental Retardation (PCMR) 
but another to imagine that, the prevention of mental retardation, with 
its multiplicity of causes is an appropriate mission for ^ single agency. 

. As Richard MaSland said 20 years ago, "Progress in the pro-am for the 
prevention of mental retardation will take place by small advances aloipg 
a broad front".; 2/ The specific individual identification of specific 
causes, the recognition of their different roles in mental retardation, 
and the development of sjirategies specific to them is essential; the 
planners of thisf conference all recognised this need and reflect^ it in 
the agenda. One of our tasks is- to identify timely salients. That is 
what the Government Accounting Office sought to do in part, in its timely 
report, Preventing Mental Retardation — More Can Be Done. 3/. The 



l7 Carter.. J. (President) : Remarks, in White House Conference on 

Handicapped Individuals , Volume II: Final Report, Part A/ PP- 99-102, 
Washington, D.C. , U. S. Government Printing Office, 1977. - ' 

2/ Masland, R. L. , Sarason, S.B., and Gladwin, T. : Mental Subnormality - 
Biological, Psychological, and Cultural Factors . New York, Basic 

^ Books, 1958. p. 28 

3/ Conptroller General of the United States: Report to the Congress - 
. Preventing Mental Rejbardation—'Mofe Can Be Done . (HRD -7-37) . 
Washington, D.C, Government Accounting Office, 1977. 
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prevention mariuals of the National Association for Retarded Citizens 
(NARC) and the California Association for tlie Retarded (CAR) also respond 
to this model. 4/5/. 

Having recognized this structural ocnplexity, we.wlio identify ours^ves 
•as the external mental retardation constituency, mast, along with PCMR, 
recognize that, as there are many caUses, so there are many focal points 
towards which 6^ efforts nust be orchestrated. Unlike many of our 
sister volunt^iry agencies > NARC caanot limit its attention to a single 
disease oriented institute in NtH-.' Not only the National Institute of 
Child Health and Human Development (NICHD) but thie institutes concerned 
•respectively with neurology, infectious diseases, and general medical 
sciences (with its thrusts in geji^tics) contain loci of high potential for 
us on the frontiers of new kncwledge. 

t 4 

As Dr. Cooke has pointed out on numerous occasions, however, "our" in- 
stitutes are not the ones dealing in the "dread diseases," the diseases 
that kill, that visibly invade the halls of Congress. T^ie National In- 
st itut5\of Neurological and Comrunication Disorders and Stroke (NINCDS),- 
NICHD and the National?*Institute of Arthtitis and Infectious Disease 
(NIAID) and all rvmning well below the National Institutes of Health (NIH) 
averages for percent of approved applications actually fundec^, by numbers 
and by dollars- Their appropriations have not accelerated in recent years; 
indeed they have hardly kept pahe with inflation, and their percentage of 
the NIH budget has dropped. They need our consolidated support concur- 
rently,^ not fgts competitors. 

Similarly 'findings^ of the investigators supported by the institutes 
must' be applied in fnahy'and sonetimes unlikely places. We need lead- free 
gasolines, as well as hospitals that can detect ^ lead poisoning. We want 
children ininunized against rubella; we want a wider understanding that 
pregnancy in 'the young teenager is not merely an embarrassment to her 
family and perhaps a weloane divjersiop frcm school for her, but entails, 
a high risk of long-term disaster for herself, her child and society. We 
need fungicides that don't put mercury iri the food cycle. X-rays that 
don't add- mutations to the gene pool, pregnancies without toxemias, 
.metabolic screening which maximizes efficiency, minimizes false positives 
and results' in effective follow-up. TXe pressure points for these de;- 
siderata are widely dispersed. ^ 

But there is also an affirmative side to, this diversity,, sonething we 
have going for usV if we use it. Just as many diverse causes contribute 
to the functional end product we call mental retardation, do many of 
these single causes have multiple^outoomes . That which prevents rubella, 
prevents deafness. ' That which minjjnizes Rh factor disease lowers the in- 
cidence of cerebral palsy: reduction in the fetal hlcohol syndrome is a 
reduction in birth defects. As we reduce ear^-y head trauma. or lead 

> ^ 

J7 — National Association for Retarded Citizens: Prevent^^ 

•Arlir^ton, Texas, NARC. No date. ^ , ^ ^ . 

5/ California Association for the Retarded: Prevention: An Agenda for 
~ Action . Sacramento, California. CAR, 197T. . , 
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poisoning, we will reduce, epilepsy. I^eldtieningocjele is a crippling 
oondition, as well* as one that is frequently associated with mental 
retardation • Out of these specific concurrences, we can develop task 
orieinted alliances - consortia of constituencies, each with a clear 
coTinDn cioal /and a set of ^strategies agreed to in conmon, 

I am proud to say that MARC, United Cer^aral Palsy (UCP) ,..the National 
Society for Autistic Oiildren (NSAC) , and the Ei)ilepsy ^Foundation of 
America (EFA) have formed one such alliance eiround their comoi interests 
in neurological impairments and related research at both NICUD and NINCDS. 
Recently a 2-day meeting of volunteer and professional leaders of these 
organizations develc^^ed a comnon agenda, iiacluding an objective of in- 
creasing appropriations for the two institutes to permit each to fund^O 
percent of its appro^^ed applications, as cannpared to 30 p&cent find 26 
percent respectively in 1976. Ihe four organizat?ions will preisent imified 
testimony to Congress and each organization has undertaken to prepare a 
conponent issue paper. Central to the success of this effort is the rec- 
ognition by all participants, of substantive ocninonalities of interest 
that are not sen^anticly linked to their respective banners. 

In the Public Health Services ' Forward Plan for Health FY 1978-82 6/ there 
is a major chapter on prevention. Mental retardati^on is not mentioned by 
name (although DcJjwn's s^o^drcme is mentioned once in connection with 
amniocentesis)', yet 4^ diapter is replete with priorities confluent with 
ours, and phrases v*iich anticipate this conference. In the child health 
area, for exanple,''*pi^i6]ri^ti^:^^ decreasing the incidence of dis- 

abling conditions, dfK::reasi^ the rate and adverse consequences of teen- 
age p^feg|iancies^^^.^a^ievi^ higher imniiunization levels, and oojiducting 
special strdiesof hypeimnesis. Reduction and control of toxic sub- 
stances in the environmenKand reduction of adverse drug reactions also 
oome in for attention. Specific reference is made* to the adverse effects 
of aloohol abuse during pregnancy. Certainly we can also find virtue in 
Secretary Califano's zeal to discourage srtoking, particularly among young 
mothers. ^ ^ 

SPECIFIC STRATE)GIES - 
^ 

Among our available strategies, piggy^backing on the agenda of others, J 
with an o<icasionalr4witch on the reins, ^ is certainly an acceptable and 
cost effective one, along with the formation of ad hoc coalitions. I 
WDuld like to suggest sane others: 



6/ uTs. Public Health Service: Forward Plan for Health - F.Y. 
1978-82. DHEW Publication # (OS) ^76-50046. WashingtCTi, p. C. , 
Department of- Health, Education and Welfare, 1976. 
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1. Enuncidte Measurable an d Achievfable StJ C cifi.c Obiectives . , 

.^^ . ^ ^ .... 

Reauction of mental retardation by 50 -percent by the Year 2000 
is not such an objective. Aside from Dr. Moser's sobering figures on 
feasibility' (this volume) , the fact is, . we have no base line for any such 
• bkxDad object-ive, ror, any satisfactory measuring ^tool or indicator. More- 
over/ the Year ^000 is too far off. All of us, and that includes Con- 
gressmen, like to be reinforced by successes, and mOgt of us can't wait 
22 years. Sare Federal agencies are suspiected of setting as goals a new 
status which is really the "base case" - that is th^ State of affairs that 
would have beeo achieved naturally witl^out further , intervention . I am 
not suggesting any such strategon, but I am suggestii-ig such things as" a 
5-year target for reduction of the number of non-ijitmnized' school children, 
to a tolerable miniritim. * ■ * ° 

2. Establish Practical and Acceptable Indix^gtors. 

^ , , ' 9 ■ 

An "indicator" is a deiined measure capable of being ^iven a 
numerical value relatively" easily, "which is used and accepted as a ^ 
surrxDgate for sane otJier variMale which is harder to measure, but with 
\ which it is presun^ to be' correlated. We are all familiar with econcmic 
indicators such as the Dow Jones .Industrial Average, or the official 
poverty level, .or cost-of-living index. An example in our field' is the 
infant mortality rate. l^u9tion in this rate can- be"T:egarded as an . 
adequate indicator of our relative , success in reducing .those forms of 
mental retardation known to be associated with perinatal hazards and. in- 
adequate prenatal care. When he was Director of Maternal and Child 
■ Health, Arthur Lesser was successful in using this Irdicator to persuade . 
both' the Budget Office M the Congress to continue support for the • 
iratemity and infant care projects. Ihese liad. been inaugurated to imple- 
ment the reconnendations of President Kennedy^s Panel on Mental Petarda- • 
tion (1962) relative t(^i3revention through imprx)ved pre- and pQst-natal 
care for hi^h risk mothers. The projects were localized and- Dr. Lesser 
could show ^ significant difference in infant mortality and in spacing of 
births in the targeted census' tracts, as canpared to control tracts with 
out projects. • - 

V While infant mortality is an ac?«quate indicator for the specific 
objefctive^of reducing mental retardation among infants of mothers at. risk 
• of inadequate care, other indicators will be needed for other component . 
objectives. For example, our knowledge that I.Q. may be an unreliable - 
clinical' measure of the potential of an individual should not deter us 
fron using I.Q. data as an indicator which is statistically Valid and 
siq^rificant when certain group trend^^e to be evaluated. Clinicians 
and epidemiologists alike must recognize that indicators are nenaganent 
tools, not scientific or clinical verities. Laymen and professionals 
alike should agree on a format for ^ting the measurable objectives, 
and persist in unison until each objefttiye is apprdaching achievement., ■ 
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3. Establish docjd Base Line Data. 



This really precedes the indicator x. We do .not kncj* the 
, incidence of mejct^l retardation: - for our purposes it is, probably not 

needed. The infcidence of Down's syndrome will vary with the overall 
. distribution of inatemal age At ^ijrth. In oifder to monitor causative 
factors, age specific data should*be vaec^ and'i^adat^. 7/ But there Is a 
lot missing. NINCDS recently tried to estimate the extent of the popula- 
s tion .impacted by disorders in vSiich NINCDS has an interest. Ilie result 
was an Embarrassingly criide aggregate of apples and potatoes. Until we 
get data such that a proposed ctojective involves a ghange of a hi^ier 
prder than die level of uncertaint:y in the baseline, let's confine our- 
selves to statements of objectives which do meet thi? .test. Hiis may be 
a good place to tnentioji mining the collaborative perinatal study data, 
both for possible baselines and for their heuristic^values . 8/ 

^- I^eep Wor king on "Less' Drastic Alternatives ." 

f'if teen years ago it would have been ^sy to remain fetisfied 
with e^tofiange transfusion of the nevAom as the treatment of choice for 
, * Rh ^seasel But it was hexDic, invasive and somewhat risky, justified 
- ' only by corparison \^th the risks df no treatment. Today, we have a 
sinpler and ,safer method ^A^iich can be made available on^any majjemity 
\ service* ^As of 1977, the same dilenroa applies to Down's syndrome* The 
route of amniocentesis and abortion is theoretically a "previention," but 
in practice, it is, forNbhe patient , at le^st, heroic, invasive and 
^ . . emotionally risky; as ,y?ell as controversial. A irajor hreakthixxigh that 
gets at prevention of Down's syndrome at an earlier stage in the repro- 
ductive cycle is a very si:5)portable priority, an understandable objective, 
and 6ne which, it seems to me, is not unrealistic 20 years after that 47th 
^ chromosome was first counted. NICHD has espoused this focus /and should 
be ctoranen(3e<3 for it. 

5. Make Sure that the Lc^ income Childless Pregnant Woman is 
Eligible for Prenatal Screening and Care Under Medicaid* 

While we are pursuing the Will-o-the-Wisp of National Health 
Insurance (NHI ) , we shoiild not delay tnaking seme rational changes in 
. Medicaid. In many States, eligibility is still limited to welfare-elig- 
ible persons.^ A single vomn, or a couple, without a child, is not eli-^ 
* gible even if the income test is rtet. States may ihclude as welfcore 
- eligible, a woman who is pregnant and who, on delivery dt a live bom 
baby, would become eligible as an Aid to Families with. Dependent Children 
mother* They may also include as Medicaid-eligible chilcirren, those 



7/ Stein, Z*A. & Susser, M» : RecCTtt Trends in Down's Syndrome , in 

Mittler, P.: Research to Practice in Mental Retardation , Voliitie III 
Biomedical Aspects* Baltimore, Univ. Park Press, 1977. ' , 

3/ ' Bro^an, S. H* , Nichols, P.L., & Kennedy, W.A. : Preschool I.Q.^ - 
Prenatal and Early Developmental Correlates . Hillsdale, N^f, 
Erlbaim, 1975. 
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children who would be eligible on ^ineuicial grckffid^ but who are in tvto 

parent famili'es. Sonia^Aiere in between these options, the Icv^-inccme 
primapara falls, betweai the crackj^ of Medicaid. Onless she is picked 
ip by a maternal eind child health project, she may well skinp on pre- . 
natal care. - I reodtlrtend that States be mnc3ated under Title XEX to 
provide prenatal carei and delivery for every inoome-eligible wxnan (re- 
gardless of marital status) whose infant will became categorical^ 

♦ eligible at birth. The virtues of Medicaid coverage are: a) it Ife. 
open-ended, i.e., if the patient qualifies, the funds are avaij-able; b) 

it is patients- triggered; and c) it will set minimum parameters for NKE. 

* ■ 

CCMING TO G RIPS WITH A CHANGING VALUE SYSTEM -j 

The strategic, or tactics, just suggested are intended to be practical, 

• even political, and of iirmediate applicability. However, there are arising 
new barriers of a more fundamental nature to seme of *our objectives. We 
live in an era when patients have newly enunciated rights, and professional 
motives are* suspect. These issues go far beyond the protection of hunan 
subjects in research or the future consequences of new technologies. 

Hiey reach to the heart of issues that are on the front burner today, and 
v^^lich affect our strategies for prevention. 

Karen Davis, a well-known health econanist, who is currently Deputy 
Assistant Secretary for Planning and Evaluat^n - Health, in HEW, said 
recently that three factors - genetiqs, envirt^nment and personal life 
style, have irore to do with the Nation's health than all the dollars 
spent on tlie delivery of healt;;h care to the ailing. 9/ Hiese three 
factors are certainly prominent in our deliberations at this conference. 
They are also all factors around which value-based controversies are 
swirling. Who chooses what life style? Vliat are society's rights and 
responsibilities versus those of the individual? Does a fainily have a 
right to know about a genetic trait? Does a physician i^lly haVe a 
right to withhold information> Who is responsible for mercury in the 
river or for PBB in the. milk? What about a treatment, such as radiation, 
believed therapeutic at the time but later found teratogenic? . 

Vte are increasingly finding paradoxes and conflicts stenming frcm our 
. ideas of individual liberty on the one hand and Cyvap s6nse that there is 
no freedom to negligently iitpDse a handicap on an(^individual or to 
aggravate the burden of handicap on society, on trte-other. Along with a 
right to treatment, there arises the right to refuse tfeatment. " If one 
refuses treatment, what obligation remains with society to assist the in- 
dividual to meet ,the consequences? Should national health insurance cover 
an individual for the costs of treating a condition which he could have 
prevented? Above all, these questions become fraught with emotion and 

97 Davis. K.; in a svmposiim on " Health and Welfare:- The Evolution of 
~ National Health Policy" , at Round Table Conference, J^^ican Public 
Welfare Association, December 6, 1977. 
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paradox ^ dealing with persons such as^ infants, or wiUi fetuses, 

who are not in a position to exercise their own clioice and to give any 
kind of oSnsent- If surrogates are liable, will not n>any decisions go by 
default^ incliKling decisions witH implications for prevention? 

We should all be grateful to Dr, Oooke and the Kennedy Foundation and the " 
Hastings Center for fostering interdisciplinary d^>ate on sane of these . 
issues. . We also welbome the recent publication of aSccinpendiiin of seminal 
' dDCuments on this topic by Reiser, Dyck and Curran, 10/ as vgell as 

Dr. Milunslqr's book on genetics and the law. 11/ But .as yep'^^h^ae treatises 
- are^^d, and the debates are conducted priniarily in acaderftic^ circles. 

The Executive Branch of the Federal government is clearly "in the middle" 
on these matters - in the middle of a debate which is anything but 
academic. It is clearly not its role to tell the American people vAiat 
ethical, moral or legc^l staixiards to follow. Its regulation writing is 
pursuant to directives of Congress and the Courts. Right now, it is 
desperately seeking guidance as to likely real life consequences of al\ 
temative ways of afproaching the "hot potatoes "< Q:)ngress is handing out, 
and v*iich exemplify some of those "academic" issues. We are all pain- 
fully aware of the Medicaid abortion issue (recently d^^ated so publicly 
in congress) with its direct inplications for several of the specific 
targets of prevention Viiiich are being discussed at this conference. In 
December, 1977, HEW iss]^ied proposed regulations v*iich would continue the 
moratorium on HEW funding for sterilizations as a form of contraception 
for all persons under 21 years and for mentally inoorpetent persons, thus 
denying mentally retarded adults an option open to others. Hiis is but 
one application and interpi^etation of the oonplex "consent issue", about 
v*iich the American T^sociation on Mental Deficiency has reqently issued 
a unique monograpAi. 12/ 

Abuses of persons unable to speak up for themselves, children, the in- 
stitutionalized, the "mentally ijifirni", have caused a backlash which is 
threatening the right of retarded persons to receive novel treatments 
available to those vdio can give, informed and voluntary consent. Even- if 
theoretically available, surrogate decisions are now being hedged about 
with such elaborate procedures as to make then practically unavailable. . 
Similarly^ ii; is seriously proposed that each person vAio is screwed in 
^ v*iat is designed as a mass genetic or metabolic screening program must 
give (or withhold) individual informed consent, with such consent ex-^ 
plicitly dealing with the issue of vdiat, portion of the findings will be 
later inparted to the screenee. 13/ 

10/ Reiser, S. J. , Dyck, A., and Curran, W.J. (eds. ): E thics in Medicine 
Historical Perspectives and Contemporary Ooncems . Cambridge, Mass. 
MIT Press ^ 1977. 

11/ Milunsky, A. and Annas, G.J. (eds.): Genetics and the Law. New York, 

Plenun Press, 1975. , 
12/ Tumbull^H.J^. / (ed. ) ; Consent Handbook . Washington, D.C., American 

Association on Mental Deficiency, 1977. 
13/ Oonmittee for the Stuc^ of Inborn Errors of Metabolism: Genetic 

Screening: Pl?ograms, Principles and Research . WashingtCTi, D.C., 

National Academy of Science. 1975 
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If these issues are not to paralyze public agencies with their paradoxes , 
and if decisions made 'in view of the "big picture" are to be caipatible 
witk the true rights arid interests of tlie sn«ll inarticulate minorities of 
the atypical, it is, essential that tlie various constituencies interested 
in the mentally iretkrded vrork for gi;eater participaticai in the timely 
generation of cons^aisual positions . The need is urgent for the develc^ 
ment of policies against" which pragmatic decisions can be tested. The 
Legal Advbcacy and Research bomnittee- of NARC underwent an intensive year-^ 
long examination of the issues around the participation of mentally re- 
taixJed subjects in research and the Legislative and Social Issues Ccmnittee 
of AAMD spent several years hammering out a series of policy statements, 
including one on sterilization, as a way of explicating the UN Declaration 
on General and Special Rights of the Mentally Retarded in terms of highly 
topical issues- in the United States. The writing of the Consent Handbook 
took a year and changed in seme measure, the views of everyone yfAvD 
participated, whether attorney, pJiysician, social worker, psycl|Dlogist or 
parent. But, to paraphrase GAO, more can be done! "Feds" can play a 
supportive rol^ but initiative must also cane frciti without. 

One way to accelerate the consoliddtion of qpinion is to involve people 
in particular projects, to invite them to participate in a heterogeneous 
group decision-^making process. For this reason, I would like to suggest 
several exanples of specific activities v^ch, I believe, would break dcwn 
sane of the road blocks which threaten efforts to prevent one or another 
type of mental retardation. 

1.. Enlist Ybun^ People in Activities and Issues which Pertain to 

Youth BehaviorV 



/ 

There is sqjfe evidence that, in situations where young people 
are oblivious to, o«/4ven challenged by risks to themselves, they may be 
more prudent if th^iy perceive that they are placing someone else at risk. 
This is the messagp behind a Youth-NJkRC flyer optioned, "Your head i^ your 
own thing, but. .^ton't blow 'your KID's mind. 14/ If the risks inherent in 
very youthfxiL p^^j^gnancies were better understood within the peer group, 
perhaps sane darnper could be put upon the rising nutnber of pregnancies 
amDng girls uryier seventeen. 15/ More social research should be supported 
in this area; since there are^observers who feel that seme of these girls 
are alienate beyond reach, that having a baby is scmething they see as 
attenticai-qetting or even emancipating, more than as an inadvertent risk 
of a sexvv?il encounter. Be that as it msy, the public at large, and teen- 
agers in .particular, are not fully aware of the growth retardatJ.on in the 
mothers /'and the gi^eat risk to the infants. We can do more to involve 
youth^ in formulating its cwn values in this area. . 16/ 
f "'*■ 

14/ ^ Youth ARC: Your Head Is Your Own Thing, Byit. ..^Don' t Blow Your Kid's 

Mind , Arlington, Texas, undatecS paitphlet^ 
^/ Ventura , . J . t Teenage Childbearing : United States , 1966- 75 . 

Monthly Vital StatisUcs Report 26: #5, (9.8.77) , . 

16/ McCoy, K.: Adolescent Sexuality: A National Concern - Report on 

the Wingspre^d Conference on Adolescent Sexuality and Health Care. 

J. Clinical Child Psychology. Ill #3, 1974 



2. M ake EPDST^ Alias Child Health Assesan^t Program (Aap) Really 
Work f or the Potentially Retarded cfdld , ^ 

It is nc^ wove than 10 years since Oorigrftss required the respectives 
States to offer to'a]^ Medicaid' eligible children, early and periodic 
screening and diagnosis "to ascer^in their .physidal and mental defects/' 
4x)gether with treatment to ameliorate the conditioos found. Althoagh the 
$tate'must offer the servioS^ acc€^)tance is optional with the client. In 
1977^ the Carter Administration proposed a mpdification of the l&w de- ^ 
signed to bring greater involvement of the practicing pediatricidn^ and to 
make assessments more "caiprehensive." This is known as the "Child Health 
Assessment Program" or CHAP. The proposed law originally had a provisicxi 
which would mandate followpijp treatment for disabling oonditionli other 
thah mental and develop^iental disabiliti^f a discrimination against the 
retarded and others, which was^ vigorously protested. ThiSf^ however, is 
nc^ t^e nr>st invidious discrimination in the program. ' The prdblem with 
> which those interested in preventicn should, be most concerned arose in 
iiiplementiiig the original law, still in, effect at this writing. It is ^ 
that the guidelines provided to the States cire not really designed to 
identify evidence of incipient mental retardation or its precursors* States 
liave had for' several years, good guidelines for dental probl^ns and iron 
deficiency anemias and checks on the tooster shots, but not for delayed 
speech, abnprtral reflexes or signs of poor sensor i-motor integration. 

The Medicaid agency cortmissioned the American Acadeniy of 
Pediatrics to ddvelc^ a guide to screening, 17/ but, under the sv5^)Osition 
that "developmental screening" was a mental health problem, it also oom- 
missioned a professional organization in that field to produce the 
"developnental" guide. Ihe society, in turn, operated on two apparent 
assunptions: ^ 

r 

a) Their task was to develop an interview schedule for use wxtl) 
the parent, which would sensitively probe the mother^child interaction; b) 
any child identified as a "positive" in the screen was at great risk of 
being indelibly labeled with a pejorative brand. There was even some in- . 
timaticti that the vrfx>le thing was a plot against the poor. (California 
dealt with that by iTjaking their EPSDT programs applicable to all children 
under six, with third pelirty payments being collected to cover the costs for 
the nqn-Medicaid eligible.) 

Ihe people \A)o opposed this sa hDtage of EPSDT were not the 
pe^atricians or the mental retardation professionals but the voluntary 
groi5)a_4*the National Society for Autistic Children (NSAC) , NARC and 
Unitfed Cerebral Palsy Association (UCPA) . Finally, in April 1977, a small 



17/ Frankenburg, W.K. , & NefiJi, F.A. : A Guide to Screening for the 

Early and Periodic Screening Diagnosis and Treatment Program Q^SDT) 
Under Medicaid . Washington, D.C. , Dejfertment of Health, Education 
' and Welfare, 1974. 
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nooograEh appeared prodiiced under different auspices, reflecting an 
approach which can be more productive in prevention of mental retardation^ 
and other disorders characterized by develc^itiental Qelay in infancy. The 
result was a more balanced approach, albeit one still lacking in sufficient 
specificity to get the job done: 

# » 

"A mass , goverrment financed screening program should be limited* 
to: \ 

1) Those measures of organic functicHiinq and basic, adaptive 
coping skills which enjoy a high degjree of consensus within the 
health professions and affected oonmunities; and 2) those be- 
havioral factors especially associated with learning, language 
and speech developnent, motor skills and perceptual abilities^ 
Specific assessment of "emotional and behavioral adjustment and , 
parent/child intearactions should be left to parental initiative and 
sensitive clinical observations." 18/ 

Our Canadian friends, being ahead of us in National Health 
Insurance, also have a more oonprehensive reoonmendation: ^this one is in 
language of a recent conference in Toronto: 



i: ^thi£ 



"Universal developnent assesanent: In order to ensure that 
each child reaches maturity functioning at a maximum level of 
developnent, there should be a national policy of universal, 
periodic, ccnpr^ensive, developmental review fron birth to 18 years. 
This should identify strengths and ooirpetencies as well as weak- 
nesses and defects. Parental involvement is mandatory, and~,there 
must be prx?vision for follow^-through of reoomnended procedures with 
sane accountability." 19/ 

3. Wbrk to Remove the Stigma frcm "Hereditary" or Genetic Disorders , 

The self help groups which have grown xjp^ around Tay^Sachs disease, 
Huntirigton's disease, Oooley's ahemia. Sickle Cell anemia and the like 
suggest that many affected persons, once they understand the mechanians, 

able to surmount any sense df stigma. Hcwever, t^iere have been a 
nimber of incidents in which laJyers and others have used the "right to 
privacy" and related doctrines tp iirpede genetic screening activities on 
the grounds that persons who ar| identified as either phenotypes or 

18/ Ameridan Association of Psychiatric . Services for Children , Inc . : / ' 
DevelOFmeintca Review jn yie Early and Periodic Screejiing/ Diagnosis 
and Treatment Progf am - Final Report - i^il, 1977. p. 33. IMEW 
^ Publication #HCFA 77-24547. Washington, D.C. EWEW 1977. 

19/ Trainor, D.: New Needs Seen For Child MR For Future ; Psychiatric 
News, January 6, 1978. p.' 43. ' 
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carriers are damgad by stigmatization. Itiis is also a variant of the 
"labeling" issue. Althouc^ this is a brxDad and less specific strategy, it 
iSr at the same timer one in which there are many a^ies, actual and poten-- 
tial. Dr. Milunsky's new book, should help. 20/ k 

4,, ProinDte E)evelc^inent of a Rational Policy an Confidentiality of 
Patient Records > ■ ' . ^ 

Hie barriers now being put \ip \o :bihihit linkages of recjords 
not only interfere with longitudinal res^EU?ch important to preventiCMi 
strategies and the -.developient of good baseline data, they also can work 
against the interests of the individuals they are designed to protect, 
particularly the mentally inpaired. More reality^oriented ddaate among 
"oonsimers", parents , professionals and attorneys is needed. 

SUM^Y ' ' 

The prevention of mimtal retardation requires that many targets be attacked 
concurrently, using different strategies. 21/ For each, clear cirjectives 
should be established, specific coalitions mobilized, progress' charted 
and successes procflaimed. On a longer time line, at^ientiqn should be 
directed t;oward resolving, at least in practice, the bioethical and medico- 
ethical dilennas which presently stall, or threaten to stall actions 
relevant to prevention, using presently known or future ^^ihniques. In 
both these thrusts, there are many Federal roles; each of these roles re- 
quires nationally mobilized coherent and sustained reinforcement from 
without. 



20/ Milimskyy A. : . Know Your Genes . Boston, Houghton Mifflin, 1977. 

21/ Clarke, A.D.B. and Clarke, A.M.: . Prospects for Prevention and 

Amelioration of Mental Retardation7~ A Guest Editorial . American 
Jouijial of Mental Deficiency. 81:523-533, 1977. 
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NOTRITICN, BRAIN GROWTH AMD PREVEm-ION 
■ CF MEINTAL RETAPnATICN 



P. Rdsso, M.D. 
Institute of Hunan Nutrition 
College of Physicians & Surgeons 
Colimbia University 
New York, New York 10032 



Urxiemutritlon is a inajor associated oaiise inf^jnt morbidity aixi 
mortality in develc^ing cx^vmtries. in these nati^hs, pcx:>r living^ <3ondi- 
ticHis, low indone, "inadequate parental ediicatign and a limited simply of 
fiood are the c*)vioufl determinants of tliis cxindition. Hie vast majority 
of the U. S. population is not afflicted witJi these problens. Yet, in 
the pocHets of poverty of the inner cities and some rural oomnunitie^, 
there are &till children and adults effected by iJfcilnutrition. In contrast 
to the developing countries, tlie problem of poverty in the S. is not 
entirely an economic one. Cult^jfal and sociological factors are IJScely 
to play an iiiportant role. In both casesi, however, regeirdless of their 
different causes, the ultimate results'^n the childr^ are similar:- 
stunted growth, higher morbidity and environment^ deprivation. 

In recent years, researchers have beocme aware thatNthe oombihatiort of 
inadequate food intake and deprived family environmeht has a devastating 
effect, not only on the physical growth of a child, I)ut also on his 
intellectual developnent. 

The establishmentofapnaly causal relationship between undernutrition 
and deficient mental fuffction, hcwever, is a very difficult task, and it 
is only in the last five years that some of the mechanisms involved have 
begun to be understood. 

IMJERNirrRITI ON AND BRAIN GROWITI 

Ejq^eriments done in rats have demc»istrated that \rfien undernutrition is 
imposed during the proliferative phase of growth, tiie rate of cell divi- 
sion is slowed and the ultimate nurt^er of cells of every organ, including 
the brain, is reduced. 1/ This change is permanent and can not be re- 
versed c»ice the normal time for cell division has passed. In contrast, 
undernutrition iiiposed during the period of hypertro^iic growth will 
curtail the cellular enlargement, but on subsequent rehabilitation/ the 
qplls will regain their normal size. These e^^riments have shown that 
total brain cell nunber can be permanently reduced by 15-20 percent when 
the rat is undernourished throd^iaut the entire period of lactation. No 
matter vrtiat feeding regimen is attempted thereafter, this reduction in 
cell niiriDer persists* Also in the rat, it is possible to retard fetal 
growth by restricting food intake or the percentage of protein in the 
maternal diet. In this species, fetal growth retardation first becomes 
apparent at 15 days of gestation (length of gestation is 21 days) . 2/ 3/ 



5^ Winick, and Noble, A. : Cellular response in rats during malnu- 
trition at various ages. J. Nutr* 89:300, 1966. 

2/ Winick, M* : Cellular grcwth of the placenta as an indicator of 

abncrrmal fetal growth* In Adamson K. (ed.) : Diagnosis cind treat-- 
ment of fetal disorders. New York, Springer^Ver lag, 1969 p. 83* 

3/ Zamenhoff, S., vanMaiHthens, E. and Margolis, F.L* ENA (cell niinber) 
and protein in neonatal brain alteration by maternal dietary 
protein restricticxi. Science 160:322, 1968. 
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After that, there is a progressive decrease in cell niinber in all organs. 
The redirjtion in' btain cjell niirbei; is proportional to the reduction in 
% the nurber of cells in the other or^aiis. By term, brain cell nurber is 
only 95 percent ot normal. 'Hiese findings danonstrate that the magni- 
tude of the effect of undernutrition depends largely on the rate of cell 
dijVision. Moreover, _ they danonstrate that the maternal placental 
barrier In the rat is not effective in protecting the fetal brain f ron • 
discrete cellular effect^ caused- by maternal food restriction. 

\ ^ 

The effects on the brain of the eixposure to postnatal undernutrition of 
pjups undernourished in utero are extranB. As previously mentioned, rats 
subjected to prenatal undernutrition alone shewed a 15 percent reduction 
in total brain cell number at birth. Rats subjected to postnatal under- 
nutrition alone showed a reduction of 15 to 20 percent of their brain 
cells by weaning. HotveveA v^en the pi^s were restricted both prena tally 
and postnatally, cell number showed a 60 percent reduction. Th^e data 
denionstrate that undernutrition appli cd constantly throvighout ^e entire 
period of brain cell proliferation will result in a profound reduction in 
brain cell nuiiber, greater than the sum of effects produced during various 
parts of tlie proliferative phase. It appears that the duration of under- 
nutrition ^ well as tl-ie severity during this early critical period is 
. extreiDely inportant in determining the ultimate cellular make-ip of the 
brad n . 

Deficiencies in specific nutrients sucti as Vitamins A, B6, Folic ;Ncid, 
Zinc and Magnesiim may also affect fetal deveJopnent. Eb^riments in 
rats have demonstrated that v^en these deficiencies are inf»sed during 
early pregnancy, almost all fetuses are malformed and the nralformations 
involve, among other tissues, those of the nervous system. 4/ 

In the human brain, there is a type of response to undernutrition similar 
to that which has been desoj^ibed in lower animals. [Hiring proliferative 
growth, cell division is curtailed; during hypertrophic grcvrtJi, the normal 
enlargement of cells is prevented. 5/ In the brains of infants who died 
of undernutrition during the first year of life, wet weight, dry weight, 
total protein, total RNA, total cholesterol, total phospholipid, and 
total DMA content were proportionally reduced. _6/ Thus, the rate of DMA 

4/ Giroud, A. : Nutrition of the Em^o. Fed. Proc. 27:163, 1968. 

5/ Winidk, M. , Rosso, P. and Water lov^, J.: Cellular Growth of Cerebrum, 

Cerebellum and Brain Stem in Normal and Marasmic Oiildren. Exptl. 

Neurol. 26:393, 1970. 
6/ Rosso, P., Hormazabal, J. and Winick, H. : Changes in brain weight. 

Cholesterol, Phospholipid and DNA content in marasmic children. 

Am J. Clin Nutr. 23:1275, 1970. 
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synthesis slowed and cell division was curtailed^ reducing the niiii3er of 
H;»lls. Since the reduction in the other elements was proportional to 
the reduction in ENA content, the ratios ware undianged and the size. of 
\ cells, as well as the lipid or RNA content of the indivJQual cell was not 
altercKi, If tlie urdemutritlon persists beyond about 8 mosnths of age, 
not only the niirfcex of cells, but also their size is reduced. In ad- 
d[ition, the lipid per cell is also reduced > 6/ Total cholesterol or 
phospholipid content is reduced; l^ence the niinber an^or 'length df myelin 
dheaths is reduced. But because both phospholipid and choleisterol oon- ^ 
centration. are unaffected, the thickness of those myelin sheaths that are 
present is uiaaffected. One could then argue that the major effect of 
undernutrition is to interfere with cellular growth. During the first 8 
months of life, tJiis interference would reduce the nvirtoer of glia 
(specifically oligodendroglia) and myelination would be proportionally 
reduced. Continued undernutrition would reduce cell size. In neurms, 
^ this would probably be associated with a reduction in the nmfcer of 

length of processes^ and myelination would be proportionally curtailed. 
However, tiie deposition of myelin aipund those prooejSses vAiich are 
present cind which do not grow, proceeds normally. 

Recently, it lias been shown that galActoside concentration is I^eduoed in 
the brains of hunan infants who died of severe undernutrition . 7/ This 
would indicate that early undernutrition will selectively reduce the con- 
centration of certain gangliosides . If ganglioside concentration 
reflects the nuiiber of dendrite arborizations, then the process of den- 
dritic branching may be retarded by early undernutrition. 

It now seems clear that early undernutrition will affect both cell divi-- 

sion and iiiyelination in the develc^ing hunan brain. It would appear 
J;.., that the vulnerable periods coincide with the maximum rate of synthesis 

of DMA and of myelin • All brain regions se^n to be vulnerable, but their 
' vulnerability will vary^ depending on the timing at which the maximun 

rate of synthesis of DNA i|). the particular region takes place. All . . 

neural cell types so far studied are affected by undernutrition if they 
f- are dividing at the time that the insult occurs. Finally, there would 

' be a select;ive reduction in the niinber of dendritic arborizations sub- . 

jected to early undernutrition. 

The effects of prenatal stimuli on the cellular grovth of the fetus are 
more difficult to assess. Indirect evidence suggests that cell division 
in the hunan fetus may be inhibited by maternal undemutriticMi, so that 
fetal grcwth is retarded and birth weight reduced. Frcm availcible infor- 
mation on infants vdio difeS after ejqxDsure to severe postnatal under- 
nutrition, three patterns emerge. Rreast-fed infants malrxDurished 

ibid, p- 

7/ Dickerson, J.: Personal Oannunication . 
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during /the 8e<x»nd year of^ life have a reducsed protelVDN?^ ratio but a 
normal (brain ENA goi^teht. Full- term infants vAyo died of severe food 
depriviion during the first year of life have a 15 to 20 percent ter 
ductioriin total brain cell- nimber.. Infants weighing 2000 gm or less at 
birth wi^ died of severe undernutrition during the first year of life 
have a 60 percent reduction in total b^in cell nunber. 8/ It is possible 
that the children in this last category^ were deprived in utero and 
represent a clinical oountJferpart of the "dpubly deprived" animal. It is 
also possible that these werfe true premature infants and that the pre- 
mature is much n¥3re susceptible Ipo postnatal undernutrition that }j^e 
full- term infant. 

UNDERNUTR ITION AND MENTAL DEVELOPMENT ' 

Investigators in several countries have tried to examine the effects of 
undernutrition early in life on subsequent mentol capacity and behavior. 
M3st of these studi^^ have focused on raeasurinm intelligence because 
testing procedures are readily available and because the dertonstraticai 
of persistent intellectual deficits wDuld have iirmediate social liipact. 

-me prxDblem, however, remains unsolved because a nunber of theoretical 
and methodological issues make the clarification of the relationships 
between malnutrition and mental functioning extremely difficult. These 
are: 1) Lack of precision in the definition of nutrition . In studies 
of malnutrition and mental functionihg, there is a tendency to overlook 
the fact that the term, undernutrition may cover deficits in one or more 
nutrients. In addition, the age at which the subject is deprived of 
food intake, the severity, the repetition, of the food deprivation and the 
conocrmitance of the episode with other deprivations of a non-nutrition 
character, all distort the picture of psychological functioning. 2) 
Occurrence of undernutrition within the context of massive deprivation . 
In^most instances, the specific effects of undernutrition on brain 
development in himans are ins^>arable' from the environmental. Adequate • 
nutrition generally is part of a . good environrent and undernutrition 
occurs prinarily within poor envirormants in which many other forces may 
also limit the individual development. 3) Lack of precision in the 
measuranent of psychological deficits . This lack of precision is de- 
rived frCm two main sources. On the one hand, it is prob^le that under- 
nutrition affects differentially several areas of psychological function. 
Furthermore, whichever the arfeas affected, and Oiichever t^ie areas that 
are taken into consideration, the actual measurement of psychological 
function is extremely difficult. 

In spite of the methodoligical "problems discussed above,, the several 
stijdies done throughout the world suggest that early undernutrition in a 
deprived environment interferes with subsequent learning ability. Among 



87 Winick, M. and Rosso, P. The Effect of Severe Early Malnutrition 
on Cellular Growth of the Hunan Brain. Pediat. Res. 3:181, 1969. 
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pDor children, tfje better nourished, taller ones generally soore higher 
in I.O. tests than the previously undemdurished, shorter children. The 
lov*Bst I.Q. 's arier- usually associated with the poorest prior nutritional 
*8tatua. 9/ It is not clear, however, to what extent the reduced I.Q. is 
a result of the ^isode of nutrition and to what extent it is due to other 
factors, 'ttie problem of finding an adequate control population is not 
easily solved by matching socio-eoonomic backgrounds. In a study done in 
Jamaica, siblings without a history of hospitalization for unttemutrition 
were used as a control group for those who had such a history, and it was 
found that the undernourished groqp reached the same height, weight and 
I.Q. scoite as the control groip. 10/ In this study, the control children 
probably also were undernourished, subclinically, if not clinically. 
Both groips of c^iildren had poor growth and developnent ocnpared to 
generally accepted Jamaican norms. In populations of uniform socio- 
eccronic backgrounds in Mexico and Guatemala, performance on psychological 
tests was found to be related to dietary practice and not to differences 
in personal hygiene,, housing', cash inoane, crop incane, proportion of 
incone spen^ on food, farental education, o^ other social or eoononic 
indicators. 10 / ll/ .^Mot^ver, perfoniaance of both preschool and school 
children on tfe TerngnrdMerrill , Gesell and Goodenough Draw^A-Man tests 
was positively oorrCTkted. witli body weights and heights. Since the 
shorbei^ children did not ccine frcm families significantly lower in socio- 
eoonomic status, housing and parental education than those of the taller 
children, it was concluded that the most important variable reflected by 
the short stature was pooj; nutrition during early life, and that this also 
led to the lag in development of sehsory integrative ccnpetenoe. . The 
exact time span vdien undernutrition has the most serious effect on the 
brain is not yet kncwn. In the Jamaican study mentioned above, for 
exanple, all of the children undernourished, at any time diiring the first 
two years of life had significant behavioral abnormalities at school age. 

The possible harmful effect of prenatal malnutrition on hrain gro^^ and 
subsequent mental capacity has been the focus of nunerous studies. This 
is an eKtremely difficult task Because of the influence of postnatal 
factors. Women that are malpourished during pregnane^ cire generally poor 
and^ in many cases ^ likely to* offer their children an envirorment that is 
also emottionally and intellectually deprived. A deprived environment is 
known to fiave a negative effect on mental development. 

9 / Winick, M. and Rosso, P. Tt>e Effect of Severe Early Malnutirition on 
Cellular GrowQi of the Hunan Brain . Pediat. Res. 3:181, 1969. 

10/ Hertzig, M.E., Birch, H.G. , Richardson, S.A. and Tyzard, J. : Intel- 
lectual Levels of School Children Severely Malnourished during the 
first two years of life . Pediatrics 49:814, 1972. / 

11/ CraviotO/ J., Espinoza* C.G. and Birch, H.G.: Early Malnutrition 

^nd Auditory-Visual Integration in School Age Children . J. Special ' 
Ed. 2:75, 1967. 
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S<*ie of the postnatal envirorinent variat>les l!!hat can negatively affect 
developnent J^&re not present in the mS»jority of the Dutch population ex- 
posed to famine in 1944-45. •mis factT made the Dutch famine a unique ^ - 
source of information. Using data .oqllected in the 18 year old male popu- 
. lation at the time of military induction, it was possible to establish 
that the sitojects pi^esiinably exposed tp famine were similar to those not 
expositi, in terftrs of physical growth and mental capacity. Except for the 
higher neonatal itcrtality in this group, there were no i ndications that 
other factors may have created a selective procesa Jjy Wliich only the less 
affected individuals reached military induction, 12/. Unfortunately, there 
are no behavioral data on these individuals . Altfioggh the background data 
do not suggest the possibility of any serious behavioral problems, they do 
not rule out the possibility that famine may have induced ciianges in ^this 
area. As will be discussed later, the most striking differences between 
prenatally malnourished and control rats are behavioral, rather than 
perfomance ones'. ^ 

/Vgain, it mast be erphasized that the implications of prenatal under- 
nutrition in a baby born in the low socio-eooncmic group of a developing 
country probably differs frcm that of the Dutch situation. In Holland, 
a previously well-nourished population was acutely undernourished for a 
brief period of time (and then allowed to eat again ad limitum and to 
establish for the surviving babies, the stimalating envirorment of a '^9"^ 

educated and technological society. In the low incone groups of the 
less industrialized natiais, a baby horn with a similar deficit in brain 
growth is likely to suffer a superimposed deficit caused by postnatal 
undernutrition and the negative influences of a deprived environment. 

The only nutrition intervention study presently available, in which the 
effect of nutrient supplementation on maternal nutritional status and the 
central fiervpus system were determined, was carried out in a group of low- 
-inccf!«^ black wcmen in Philadelphia .J,3/ The subjects were randomly 
assigned to two grou^js, onf of which was provided with a proteirt-mineral 
supplement fron the time of enrollment, before the 28th week of gestation, 
until term. 'VhB babies were assessed on the third day of life, using 
Brazelton Neonatal Behavioral Assessment measures. ^Twd significant re- 
lationships were found with the nutrition intervenUon, and none with the 
variables considered mast iirportant developnentally . . As discussed before, 
hcjwever, it is unlikely that these wonen suffered from undernutrition 
during pregnancy since both controls and ' supplemented groups had a similar 
rate of weight gain. Further, since tests were performed during the new- 
bom period, it may be preitature to consider the results as final ones. 

12/ Stein, Z., Susser, M. , Saenger, G. and Maroila, F.: Famine and 
~ Hutan DevelopiKsnt , Oxford University Press, New York, 1975. 
13/ f^faky. H. J.: Relationships Between Nutrition Durin cy Pregnancy, 
— and Subsequent Infant and Child Developnent . Ctostet Gynec Survey 
30:227, 1975 
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In cxantrast with the previous study ^ an observational prospective study , 
part of the "Collaborative Perinatal Study " of the National Institute of 
Neurological Diseases and Stroke^ found an inverse oorrelatioan between the 
percentage of infants with abnormal physical and mental developroBnt at one 
year of age and maternal weight gain during pregnancy. 14/ Hie pcpula^ \ 
tion included in this study was largely urban and fran alow aocio-^-eccra^ 
strata. Although the dif f erences . betv^een groups are highly significant ^ . 
they cannot ^pe accepted as proof that nutritional inadequacies during 
pregnancy are recognizable by the retarded physical and nient4l developttieht 
observed, It is conceivable that wonen that failed to gain adec^te 
wei^t were also less likely to provide after births the environment cotv- 
ducive to cptinal developnient of the infants. Uius^ the lower performances 
may reflect postnatal rather than prenatal events. 

Women that fail fo gain an appropriate quantity of wei^t during preg^ 
nancy are liot the"5nly gtoi?> at risk. There is evidence that ketmenia 
during prolonged periods of gestation^ for exarnple, obese wonen losing 
weightr nj^y affect psychcmotor developn^ent in their offspring^ 15/ Although 
these stucjies have been interpreted as an indication Chf^jt RetcxieDodi'es 
per se may have a hantiful effect ^ it is conceivable that other associated 
factors may also play a role. For exanple^ besides ketonenda^ a fasting 
\!«Onen is likely to have marked changes in the plasma concentration of 
amino acid^ an(i?lcwer levels of glycemia. 

As previously mentioned^ maternal unde,mut;rition is associatecj^ with a 
higher incidence of lew birth weight inf^ts. Many studies have shewn 
that low ^i^rth weight is antecedent of reduced mental oonpetence^ and that 
the lower the birth wejight^ the greater the subsequent deficit in mental- 
capacity* 16/17/18/ In bafeies with birth wei^t under 1^500 grams ^ it is ' 
conceivable tKat perinatal oonplications resulting in brciin damage ^ sirrh 
as hypoxia or hypoglycemia play a t^le in their later lower performances. 
This possibility is si:53ported by the fact that this grotp also has the 
highest incidence of cerebral palsy and other neurological sequelae. In 
babies with hore moderate reductions in birth weighty the sit^Jatlon is 
less cle^. Two groi:f)s of babies can be .found in these categories ^ namely 
prematures arid infants^ small- foi>-gestational age. The premature grcxj^) is 
more susceptible to perinatal conplicaticns associated with subsequent 
nevirological abnomalitiesr and therefore their subsequent lower mental 
capacity may reflect perinatal injuries. In oontrcist^ the small- for- 
ge^tational .ag^ xabies are less afflicted by peiri,natai carplications^ thus^ 
their subsequent ^Lcwer. m^tal cap^dity may preferentially jpef lect pre- 
natal evertts. A recent prospective study has shewn that cerebral palsy is 

16/ . Benton y A.L. ; Mental Deyelopmait of Prenaturely Bom Children ; A 

Critical Review of the Literature^ Amer J OrtlKpsychd^atry^ 10: 7X9^ 

l940 ~ 
17/ . Drillien, CM.: The Sfaall-for-Date Infant : Etiology and Prognosis . 

Pediat Clin North m. 17:9, 1970 ^ 
18/ Wiener, G.: The Relationship of Birthweight and Length of Gestaticm 

to Intellectual Developoaent at Ages 8 to 10 Years. J of Pediat. 

76:694, 1970. 
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unaonnon in this groi:^ but there is a high liK:idence of minimal brain 
dysfunction characterized by hypejractivity, a short attention span, poor 
fine coordination and hyper-ref lexia . 19/ The average I.Q. is lower than 
that of the general population, and thieir school perfonnanoe is poor. 

REHABIUTftnOW FRCM UNDERNlfrRITION 

Studies on non-derived populations strongly suggest that early under- 
nutrition may retard developinent tarporarily, but that, reoevery is possible 
giveft the proper subsequent envirorinent. Studies have been done, in which 
an attempt is made to enrich the environnent of children who have been 
undernourished as infants. Generally children from a low socio-econcmic 
class have been rAndcmly assigned to either a treatment or a control group. 
The treatment grou^J receives a variety of special care and instruction, 
through heme visits and day care center experience. The results, in 
general, have shown that the "stimulated children" develop better and show 
a higher I.Q, at the end of ^ the experiences. 

In order to examine the effects of "envirorroental enriclment" on the 
developnent of undernourished children, three groxxps of Korean children, 
some of whcm had been severely undernourished during the first year of 
♦Life, and had then been adopted by families- in the United States, has 
. been studies. 20/ Ml of the infants w^e adopted before their second 
birthday, with all the adoptions , being entirely by randcm on a first ocxne, 
first served basis. The foster parents had no idea of a child's previous 
nutritional history. All of the families were carefully screened to eir 
sure an adequate hems environment for. th^ adopted child. Questiqnnaires 
were sent to all of the families and records were .obtained fron the 
schcxDls the children were attending. Their ages at the time of follow-^p 
ranged from 7 to 16 years. Intelligence tests were administered by the 
school^ Achievement, based on a nunnber of other test scores vAiich were 
available, was evaluated by two psychologists who had no prior knowledge 
of the children's history." 

At the time, these children reached seven years of age, there were no 
differences in. average weight among- the three groi?)s. All had reached 
normal by. Korean standards. Changes in height were similar to those in 
weight, except that the undernourished cOiildren remained slightly, but 
significantly smaller. 

The mean I.Q. of the previously undernourished groups wag 102.05. The 
marginally nourished children achieved a mean I.Q. of 105.95. This is 
not a statistically significant difference. By contrast, the previously 

19/ Fitzhardinger P.M. and Stevens, E.M. : The Snail- for-Date Infant . 
~ II Neurological and Intellectual Sequelae. Pediatrics 50:50, 1972. 
20/ Winick, M. , Meyer, K.K. and Harris, R. : Jfalnutrition and Environ- 
mental Enrichment by Early Adoption . Science 190:1X73, 1975. 
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WBll-nourished children reached a mean I.Q- of 111*68, v^ch does rep- 
resent a significant difference frcm the undernourished children. When 
achievement in these three groins was compared, the results wore similar. 
Both the severely undernourished and the marginally undernourished children 
were achieving exactly at e)q»cted norms for American children of the same 
age and grade. Hie previously well-nourished children were achieving 
sli^tly, but significantly better. 

Hiese findings show that severely undernourish^ children, when reared in 
a middle-class envirxxunent before their second birthday, can catch up in 
hei^t and weight and reach an I.Q. and school achievement level v*iich is 
perfectly normal for well-nourished children raised in an Industralized 
nation. Th^ demonstrate in this uni(3ue population, exactly \A)Skt has .been 
shown in animal studies, that environmental stimulation will reverse many, 
if not all of the behavioral deficits excited by early undernutrition. 
Ihe data also- suggest that when well-r>rfurished children are placed in thi6 
more stimulating envircament, they do even better. Uieir I.Q. scores 
and achievement scores cure, not only higher than those of the undernourish- 
ed children, but also are higher than the norms for American children in 
general • Fran a practical standpoint, the importance of this study lies 
in its pointing out the reversibility of effects of early undernutrition. 
In all previous studies, when the child was returned to his or her 
previous environment, the I.Q. vjqs 70 or below at s&hool age* 

In the previous studies vAxen children were reared in a poor socio-econoinic 
envirconent, even those who were adequately nourished and used ,as ocmi- 
trols reached a maximom I.Q. of 82. Tlie undernourished children averaged 
about 10 points lower. Thus the difference between the undernourished 
and the well-nourished children is similar in this study to the previous 
studies. All of the children siitply do better. 

In a prospective study in Oolotibia, severely undernourished children after 
recovery have been placed in an "enriched" environment at about two years 
of age. 21/ The children are e^^sed to all types of stimulating exper- 
iences in terms ot both play and learning. TBieir nutrition has been kept 
adequate. These children are being conpared with randoftly picked simi- 
larly undernourished children who were not placed in this program and with 
and with previously well-nourished children of higher socio-econcmic class 
both in and out of the program. The results suggest that stimulation will 
improve the learning of these children. Hie test levels of the stimulated 
undernourished children were higher than those of the non-stimulated 
undernourished children and approached those of the children frcm the 

21/ McKay, H., McKay, A. and Sinisterra, L. : Intellectual Development 

of Preschool Children in Programs of Stimulation and Nutritional Sup - 
plementation , in*^Synposia of the Swedish Nutrition Foundation XIII, 
Early Malnutrition and Mental Developinent , Cravioto, J., Hamhraens, 
L. and Vahlquist, B. (eds) , Uppsala, Almquist and Wiksell, 1974, 
p. 226. 



higher socio-ecxjncndc group who were not stimulated, llie well-nourshed, 
stimulated bhildren had the highest learning capacity but as tlie study 
progresses their lead is shortening. 

A final grcx:p of studies of hiitan populations, has focused on iiiprovenent 
in the nutrition of firegnant wonen and young infants. Ttie basic design 
of these studi^ involves caiparing a population undergoing severe under- 
nutrition with a similar population that is given nutritional supple- 
ments. 22/ After a given period of time the results are evaluated in terms 
of v^tevei: outooroe measures the investigators choose. Not only are such 
studies technically difficult to carry out, but they also involve ethical 
problems, Especially with regard to the non-intervention groi:?)s. For 
these reasons only' a few have been performed and these under conditions 
and In populations that have been carefully selected. One study is 
being done in three rural Guatemalan villages. One village receives a 
food supplement in the form of^a high proteiri supplement drink that is 
oonsi|nrted by the young children and the pregnant mothers. A second vjttlage 
is supplied with a supplement of seme caloric value but no protein content. 
Both villages V are given medical care. The third village receives medical 
care only. Preliminary results show that growth rates are increased in 
the children receiving the high-protein, supplement. Moreover, the women 
whD get a protein si^^plement during pregnancy have babies vAio&e birth 
weight is significantly higher than those of babies bom iiv the non- 
si^plGjnented village. . Finally it would appear that the development of the 
ohildren is bettep: in the protein supplemented village than in the other 
villages. * 

In another study in Fomosa, sippleroentation of mothers' diets after they 
have had a baby and throughout their next pregnancy has significantly 
increased the birth weight of the second infant. In a small study in rural 
Mexico, food supplements have been given to children of families carefully 
selected to represent the norms of their ocftmunity. Wien the growth rate 
of the sipplemented children was cotipared with that of their previously 
studied, unsuppJiemented siblings, a marked increase was observed. The 
supplejnentecj children also danonstrated marked superiority in physical 
strength, independence, attentiveness and ability to perform certain be- 
havior tests. They tended to explore their enviromrtent more thoroughly, 
play with toys more frequently and interact with adults better than the 
non-si:5Dplemented diildren. It must be en^^iasized that the children in 
this study who did not receive the supplement were picked because they 
were undernourished. 



22/ Halicht, J. P., Yarbrough, C. , "Lechtig, A. and Klein, R.E. : 

Relation of Maternal Supplementary Feeding during Pregnancy to 
Birthweight and other . Bociobiological Factors . In Winick, M. (ed) 
Nutrition and Fetal Developitient , John Wiley & Sons, New York, 1974, 
p. 127. _ ^ 
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The sparse infooftatlon that is available from intetvention studies, then, 
would suggest that inproveniBnt in the diet during either pregnancy or early 
life will significantly alter birth weight, subsequent grxx/th rate, and 
subsequent mental capacity. 

Prevention of the problem should be directed, therefore, to ocnprehensive 
prenatal care ^nd prjjgranis that tend to provide adequate nutrition to- 
gether with an environment conducive to the adequate developinBnt of the 
genetic potential of the individual. 

More specifically the following reaHrmendations should be consider«3: 

A, Prenatal Undernutrition 

*■ — — ^ — -w — 

Our task under these conditions would be to identify tJiose wonen 
at ri^ mid to verify criteria for including wonen in a food suppleroenta- 
tion ana^Writion education program, as part of their overall prenatal 
care. Wd^-wUst then set up a program of food supplementation and education 
similar to the present Women's and Infant Care (WIC) program, but tar- | 
geted at these high risk women. Our present WIC prc5gram functions witJhojt^l 
this oonprehensive care. V 

We wDuld continue to define "risk" by incone level, since there 
are data supporting the fact that low^ income people corprise the highest 
risk segment of our population. We t^ould also strengthen the WIC program, 
increasing its educational ccnponent and regixLarly evaluating the results 
of the program with ari ongoing moaiitoring system. 

B. Posfaiat al Undernut rition 

'iTie rationale for thtese reoannendations is based on the fact that 
the bulk of evidence today would strongly suggest that nutritional in- 
fluences on behavioral developnvent cannot be considered apart frcm con- 
current social and enviroranental influences known to have a substantial 
impact on children's psychological development. Thus all of the options 
reoaimended are with a view to improving early nutrition as part of an 
overall plan to inprove the general environment. From data already avail- 
able, we find there are- certain existing programs which should be. 
strengthened, and n^v prograiivs which should be introduced. 

1) Programs which "support effective mothering and parenting 
should incorporate a strong nutrition education provision. Conversely, 
programs which are primarily aimed at maintaining good childhood nutrition 
should incorporate ccmponents intended to support effective parenting or 
child rearing. 

2) Programs for high risk infants (those of low birth weight, 
those v*K)se families are under severe economic or social stress, handi- 
capped infants in foster or institutional care) should be developed 
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whicil enftiasize enyirormental and nutritional enrichnent. 

3) Programs should be developed to meet nutritional needs of 
young people during puberty and adolescence (especially pregnant teen- 
agers if they intend to carry the pregnancy to term) as part of an overall 
"education for parenthood" effort. 

4) Incorporate a stronger nutritional ocwponent into all child 
developn»Bnt and early child care programs. 
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PRENATAL SUPPLEMENTS AND BREIAST FEDEDING IN PREVENTION 



by 

Phyllis B. Acjoeta, Dr. P.H., R.D. 
Associate Professor 
Departinent of Pediatrics 
Graduate Programs in Dietetics 
School of Medicine 
Elnory University 
Atlanta, Georgia 30322 



Presented at International Sutmit on Prevention of Mental RetarxJation 
frcro Biomedical Causes, December 15 and 16, 1977, Racine, Wisconsin 



INTRODUCTION 

At the P^>urth CJongress of the Intematicaial Asscxjiation for the Scientific 
Stucly of ^4ental Deficiency, Begab stated that "Among unresolved problems 
in biomadioal oavises of mental retardaticil, those deserving highest 
priority relate to prematurity (flroall-for-date babies) , lew b^^th weight 
(under 2500g) and malnutrition" . V Data from Lubchehko 2/ demonstrate \^ 
damging effect of low birth wei^t on subsequent mental developnnent; he 
found that 85 percent of children weighing 950g or less were seriously 
damaged, while amang those weighing 1350-1500 g, the incidence was 35 
percent. . > 

Weiner and oowork^s _^ oorpared intelligence quotients (IQ) of 428 low 
birth weight children with that of 405 full tenn children between the age? 
of 8 and 10 years. They found that low birth weight children were im- 
paired on a wide variety of psychological factors. The degree of Im- 
painriBnt was greatest for children with aiall birth weight. Hiese data 
support previous repcarts that inplicate lew birth weight as a cause for 
mental deficit. 4/5/6/_2/ ^/-i/ 1°/ 



The purpose of this report is to focus attention on the effects of pre- 
natal nutrition on birth weight and subsequent developnent of of f- 
spriiKj. 



5/ 



'y Begab, M.J.: Some priorities for Research in Mental RBtardation . In 
Research to Practice in Mental Retardation. Vol. I. Care and Inter- 
vention.. Ed. by P. Mittler. Baltimore: Univ. Park Press, 1977. 
2/ Lubchenko, L.O.: M. Delivaria-Papadopolous , D. Seals. long-term 

Ftollow of Premature Infants > II. J. Pediat. 80:509, 1972. 
3/ Wiener^, G., R.V. Rider, W.C. Oppel', P.A. Harper. Correlates of Ix3w 
Birth Weight. Psychological status at Eight to Ten Years of Age . 
Pediat. Res. 2:110, 1968. 
4/ Churchill, J. A. The Relationship Between Birth Weight and Intelli- 
gence in TVins . Neurol. 15:341, 1965. ~ 

Dann, M. S.Z. Levine, E.V. New. The DevelopnftanNQ f Prqonaturely 
bom Children with Birth Vteights or Minimal PostnatjBE^Weights of 100 
grams or Less . Pediat. 22:1037, 1958 
6/ Dann, M. S. Z. Levine, E.V. New. A Long-term Folloh^uP of Small Pre- 
mature Infants . Pediat. 33:945, 1964. 
7/ Douglas, jTwTb. Mental' Ability and School AchieMgnant of Premature 
Children at EighFyears of Age . Br. Med. J. 1:1210, 1956 
Rahinovitch, M.S., R. Bibaoe, H. Caplan. Sequelae of Prematurity : 
Psychological Test Findings . Ceui. Med. Assoc. J. 84-822, 1961. 
Rotdnson, N.M., H.B. Robinson. A Follo^up Study of Children of low 
Birth Wfeiqht and Oontrol Children at School Age^ Pediat. 35:425, 1965. 
10/ Wteiner, G.: Psychological Correlates of Premature Birth: A Review, 
J. Nerv. Ment. Dis. 134:129, 1962. 



8/ 
9/ 
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EmC TS OF t^Mm/TRITICN ON PREXJIRNCY OUTOOME 

Burke and ocwDrkers 11/ cxMicludBd the report of a atuay on maternal 
nutrition 34 years ago with the following stateroeaitt 

If the diet of the mother during pregnancy is poor to very poor, 
she will undoubtedly have an infant whose physical condition will 
be poor. In the 216 caseg considered in this stu^, all still-bom 
infants, all infants who ^ed within a few days of birth exo^ one, 
and all functionally iitmature infants weire bom to mothers whose 
diets during pregnancy were very inadequate. 

anith from Harvard Medical School stated that pircof was needed that the 
infants' condition was the result of the mother's diet. 12/ He collected 
data on all infants bom to wcinen in Rotterdeun and the Hague tfefore, dur- 
ing, and after a hunger period which began in SepteniDer of 1944, /ind 
ended with the liberation of the Northwestern Netherlands in May of 1945. 
Energy intake by pregnant wcmen during the hunger period was one- fourth to 
one-third reocmnended; protein intake was one-third to one-half that reb- 
oimended. All Yiutrients except Ascorbic Acid and Thiamine were reduced in 
a parallel manner. Births declined to about one- third their usual 
figure. Birth weights declined by about 240 g; birth lengths were 
slightly decreased. A baby was considered premature if ii: weighed less 
than 2250 g; with' this definition of prematurity, there was a 1.3 percent 
increase in premature births during the hunger period. 

Antonov 13/reported effects of malnutrition on children bom during the 
seige of Leningrad in 1942. Energy allowances from bread rations ranged 
from 420 to 1400 koal daily. L^ve births decreased frcro 3056 in 1941 to 
468 in 1942. Olie still birth rate doubled, pranaturity rates increased 
to 41.2 percent (six times normal), with average wei^ts of infanta bom 
at term 500 to 600 g less than normal. Mortality rates were usually high, 
9 percent for those born at term^ 30.8 percent for those bom prematurely. 

McGanity and coworkers 14/ and Thcmson 15/ state that malnutrition is not 
the cause of preroaturity (i.e. , low birBi weight) ; rather, that the die- 
order leading to malnutrition is the cause for low birth weight. 



11/ Burke, B,S., V.A, Beal, S.B. Kirkwood, H.C. Stuart, "flie Influence of 

Nuty i tiofi during Pregnancy Upon the Condition of the Infant at Birth. 

»J. Nuty. 26:569, 1943. 

12/ atdth, C.A. Effects of Maternal Under^nutrition Upon the New born 

Infy^t in Holland (1944-19451. J.' Pediat. 3n»22Qr lQd7 

Antpncv, A«N. Children Bom during the Siege of Leningrad in 1942. 

J. Podiat. 30:250, 1947. 

14/ McGanity, W.J., R.O, Cannofi; E.B. Btidgforth; M.P. Martin; P.M. 

Densen; J.A. Newbill; G.S. McClellan; A. Christie; J. C. Peterson; 

W. J. Darby. The Vanderbilt Cooperative Study of Maternal and 

Inf#nt Nutrition . vT, Relationship of CAietetric Performance to 

Nutrition. Am. J. Obst. & Gynec. 67:501, 1954. 
ly Thonson, A.M. Diet in Pregnancy. 3. Diet in Relation to Course and 

OutoomB of Pregnancy. Brit. J. Nutr. 13:509, 1959. 
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EFFBCIS OF NlTmrriCN SUPPI^^iaJTS CM BIRTH WEIGHT 



Studies published by Balfour in England, Ebbs in Canada and the People's 
Leagxie of Health in England, more than 30 years ago, showed that by 
suCT>lementation of \the maternal diet, it was possible to decrease the 
nwniber of premature births, neonatal deaths and miscarriages. 16/ 17/ W 

A recent ongping study^t the Montreal Diet Dispensary (M)D) has demon- 
strated the efficacy df Diet Services in significantly increasing birth 
weight. This study, initiated in 1962, provides diet counseling . and food 
9i?3plements to meet nutrient needs lirposed by deficiencies, stress, under- 
weight, and pregnancy. A correction is made for undernutrition by pro-, 
viding an anount of protein equal to the daily deficit. Ten calories are 
aUowed for each gram of protein added to normal pregnancy requironents . 
Twenty grams of protein and 500 calories per day are added to the diet of 
the underweight female to permit a gain of one pound per week. If nutri- 
tion stres s ((defined as pe^icious voniting, pregnancies spaced less than 
one year apart, previous poor obstetrical history, failure to gain 10 
pounds by 20th week, serious emotional problems) is found, 20 g protein 
and 200 -calories per day are added to normal pregnancy requlranents for 
each stress condition. This program provided services to 20^^ women from 
1963 to 1975. Seventy- four percent of the wonen were below poverty level.. 
The Diet Dispensary services increased moan daily intake by 529 kcal and 
protein by 32 g. "Mean birth weight of infants was 3265 g. Perinatal 
mortality (13.0/1000 live births) and prematurity (7.2 percent) were 
similar to those df the private patients and lower than for the other 
public clinic patients. 19/ 

Dr. Rush and his colleagues at Oolunbia University analyzed the MDD data 
using a matched pairs design for analysis. 20/ For 1,182 pairs, they 
found lower perinatal mortality among those receiving dietary services 
(16.9/1000 vs. 24.5/1000). Infants of MDD mothers had significantly 
higher birth weights than controls (87 g for first triinester registrants) . 

Ig^/ Balfour, M.I. Supplementary Feeding in Pregnancy . Lancet 1:208, 

1944. , ^ . 

17/ Ebbs, J.H. , W.A. Scott; F.F. Tisdall; W. J. Moyle; M. Dell. Nutri- 
tion' inJPr^nancy^. Can. M. Assn. J. 46:1, 1942 . 

18/ P^le*s League of Health. Nutrition of Expectant and Nursing 
Mo thers . Lancet 2:10, 1942 

19/ Higgins", A. C. (Executive Director, Montreal Diet Dispensary) . Per- 
sonal Ocranunication. 

20/ Rush, D./ A. C. Higgins; M.D. Sadow; S. Margolis. Dietary Service 

— During Pregnancy and Birthweight : A Retrospective Matched Pair 
Analysis . Pediat. Research. 10: 349, 1976 (Abstr.). 
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Oiildren born to mothers who received services from MDD during pregnancy 
are now being sought for evaluation of intellectual perfonnance. 

llie Special Supplemental Pood Program for Women, Infanta and Children, now 
labeled WTC, was authorized by a Septeniaer 26, 1972 Anenflment to the 
Child Nutrition Act of 1966. The Anendtient provided cash grants to State 
Health Departirents for the purpose of providing nutritious food to low 
income pregnant and lactating wonen, infemts and children to 4 years of 
age who are nutrition risks. The program is adidnistered by the Foo6 and 
Nutrition Service of the United States Department of Agriculture. 

Under the program, wcmen wpre provided oor|)ons to exchange «Cor milk forti- 
fied with Vitamins A and D, eggs, Iron fortified cereals and fruit juices. 
The foods were selected for WIG to correct nutrient deficiencies of Irtjn 
and Vitamins A and C. 

Nineteen porjects located in 14 States participated in a medical evalua- 
tion of WIG. This evaluation was (sonducted by Edozien at the Department 
of Nutrition, School of Public Health, University of North Carolina, 
Chapel Hill, 21/ between Noyember 28, 1973 and June 1, 1976. 

The Edozien r^rt has been seriously criticized for many reasons. Sane 
of these criticisms are related to lack of an adequate control grxxp, small 
sample sizes and methods of statistical 'analyses. 

Ethnic distribution of wcmen participating in the evaluation was 24.5 per- 
cent white, 38.6 percent black, 33.8 percent Spanish American and 2.5 \ 
percent others. I 

Initial diets of pregnant vonen provided them with less energy, Calciun, 
Iron, Vitamin A, Thiamine, Riboflavin and Niacin than is reocitinended for 
pregnant vonen. Participation in WIG increased daily mean oonsurption, of 
protein by 5 g, Calciun by 123 mg. Iron by 1 mg. Vitamin A by 377 I.U.', 
Ascorbic Acid by 17 mg and Folacin by 24 ug. Mean energy intake did not 
increase due is^ WIG supplements. 

Supplemented wcmen gained an average of 1.3 k^ (2.86 Ih.) more than ncn- 
si^plemental wonen throughout pregnancy. Length of gestation was in- 
creased by about 5 days in the supplemented wcmen. 

The WIG program was associated with an increase in mean birth wefght of 
babies. The 139 babies bom to mothers who participated in the program 
for more than 6 months weighed over 100 g more than the 41 control babies 
bom to mothers who did^jpot participate in WIG. The iirpact of the program 
was greater on black and Spanish American babies than on white babies. 
Supplementation for less than 3 months had no effect on birth weight. 

t 

21/ Select Oommittee on Nutrition and Human Needs. United States Senate. 
Hedical Evaluation of the Special S\:^leroental Food Program for 
Women, Infants and Children . Washington, D.C. : U. S. Goverrment 
Printing Office, 1976. ^ 
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Suss^Cf Stein aiid lavish 22/ reported that a daily protein-calorie 
suppletnent to pregnant wanen in a United States urban population iitproved 
birth weight of babies bOm to high risk wanen by 125 g. I will describe 
this study shortly. / 

EFFEXJIS CF NtTTRITION SUPPLEMEWrS DURING PREGNANCY AND LftCTATICH CM MEWTAL. 
DEVELQPMEm ' OF OFFSPRING 

Only one well-controlled study on hunans providing data on mental d^lDp- 
roent of offspring of energy supplemented mothers during pregnancy is 
available. 23/ 24/ ExperijT>ental treatnient consisted of food supplementa- 
tion is four closely matched Guatemala villages. In two of the villages, 
a high protein-calorie supplement was made available daily in a central 
dispensary. In the other two villages, a nonr-protein, low calorie drink 
was provided daily. 

Data in Table 3 describe nutrient content per 180 ml supplement. Major 
differences are in content of energy, protein, calciun and phosphorus. 
Information collected in this study includes mothers' attendance at 
feeding dispensary, amDunt of supplement ingested; infants' physical 
growth, mental develcpnent, mortality, birth interval, infofmation on 
deUvery, clinical examination, dietary and morbidity survey (Table 4) . 
Data on Table 5 indicates nunbers of children measured at birth and at 
u months of age. 

In tlAs ongoing study, it was found that energy was the limiting variable 
in the diets of pregnant wcmen. Energy svpplementation was defined as 
low, intennsdiate or high by criterid outlined in Table 6. 

There was a higher rate of infant mortality in- infants bom to mothers 
who had "low" supplementation versus intermediate or high supplementation 
(91/1000 vs. 47/1000) (Table 7) . Infants bom to mothers who were in 
the "high" supplement groi^* weighed significantly more at birth than in- 
fants bom to wcmen in the "low" supplement groi^. Infants with low 
birth weights were two* times more frequent in the "low" supplement group 
than in the "high" supplement group (Table 8) . At 6 months of age, in- 
fants bom to mothers in the "high" supplement group wei^ied signifi- 
cantly more than infants bom to mothers in the "low" supplement group. 
Height followed the same trerd, but differences were not significant. 
(Table 9). 

2V Susser, M., Z.A. Stein; D. Rush. Prenatal Nutrition and Subsequent 
Development . Proc. 4th Congr. lASSMD, Vol. 3, In Press. 

23/ Lasky, R.E., A. Lechtig, H.- Delgado; R. E. Klein; P. Engle; C. 

— Yarbrough; R. Martorell. Birth Weight and Psychcuptor Performance 
in Rural Guatanala . Am. J. Dis. Child. 129:566, 1975 

24/ Delgado, H.; A. LechUg; C. Yarbrough; R. Martorell; R.E. Klein; 
M. irwin. Maternal Nutrition Its Effect on Infant Growth and 
Development and Birth Spacing . In Nutrition Impacts on Vfcmen. 
Edited by K. S. Moghipsi and T. N. Evans. ^ New York: Medical De- 
partment, Harper and Faw, Published, 1977. 
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Pour hundred seventy two infants were 'tested at 6 ittmths of age by a 
Conpoeite Infant Scale of 91 itans drawn from Bayley, Catell, Merrill- 
Palmer, and Gesell scales. It was found tliat infants bom of itothers 
who had had a high level of caloric supplementation during pregnancy 
and lactatic«i ctotair*d significantly higher scores (pt 0,05) on the 
Mental Scale and scroewhat, higher scores on the Motor Scale t;han childien 
bom of mothers who had had low caloric supplementation during pregnancy. 
(Table 10) . | ^ 

The Prenatal Project 22/, instituted in Hem York City in 1970 has as it , 
objective, the study of the effects of prenatal nutrition supplements on 
birth weight and subsequent development of children bom to poor black 
Americans."' It aims to answer \ the following questions: 

1. Can prenatal nutrition supplements raise the mean birth weight 
of infants bom of women at risk for having children of low birth weight? 

2. Can nutrition suf^lenentation during pregnancy in such a pxDpu- 
lation influence other measures of development at birth, and after , such 
as head circimference, body length, skinfold thickness, neurologic in- 
tegrity, and psydhodevelopinental measures? f 

Study design is outlined in Figure 1. Ooirposition of substances to 'be 
provided during pregnancy is decribed in Table 11, The -groi:^) receiving 
t;he supplement is given a beverage providing 40 g protein ^nd 470 koal 
daily. In addition. Vitamin and Mineral needs of pregnancy are nearly 
all met by the supplement. The ocmplement is significantly lower in pro- 
tein and scmewhat lower in enisrgy. Vitamins and Minerals. The non- 
intervention group receive a Vitamin-Mineral tablet. (Table 11) . 

A gr^tt deal of data will be collected during pregnancy and cn the infant 
during/ the first 44 weeks of life. Appropos to this report are evalua- 
tions ^f motor and mental development to be obtained at 44 w^eks of age. 
(Table 12) . The mean inqrease of ,125 g in birth weight was expected. We 
all look forward to information on infant development at 44 weeks of age. 

PSTTERRCTICW' OF GEMETIGS AND NtTTRITION IN PRODUCINGjfeNTAL RCTARDATION 

Bessman has proposed that genetic differences in ability to syntheiSize 
ncai-essential amino acids might be an inpDrtant cause of mental retardation. 
25/ 26/ A hcmozygote for such inability v^Duld suffer marked deprivation 
in utero for he vrould be in an heterozygous mother v*k) could supply below 



22/ Ibid. p. 

25/ Bessman, S.P.: Genetic Mental Retardation, A Fetal Deficiency 
Syndrome . Discussion. Am. J. Dis, Child. 113:27, 1967 

26/ Bessman, S. P. : Genetic Failure of Fetal Amiiy? Acid "Justificatio n". 
A CJcnrpn Basis for Many Forms of Metabolic, Nutritional, and 
"Non-specific" Mental Retardation . J. Pediat. 81:834, 1972. 
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normal anomits of the non-essential amino acid he is unable to make 
himself. The deprivation of any one amino acidfcoti the substrate re- 
quired for protein synthesis oould retard the rata of protein synthesis ^ 
arid result in a failure of brain development during a period of rapid 
grcwth. 

^ typical exanple of a deficiency of a non-essential amino acid occurs in 
phenylketonuria (PKU) . Phenylalanine cannot be hydroxylated to tyrosine. 
Other gertejiic lesions oould occur in the enzymes ^required to construct all 
the nop'^sential amino acids. 

The incidence of the gene for PKUiis about one in forty individuals, based 
on the incidence of the hcmozygote. 27/ Acx»rding to Bessman 28/, since 
half of these heterozygotes could be bom to a heterozygous mother, approx- 
imcltely 1.25 percent of all children are at-risk for damage frcm this 
type of genetic^nutrition interaction. All other genetic diseases of 
amino acid metabolism constitute a gene pool about equal in size to the 
PKU gene pool. If the genetic-nutrition interaction also occurs in these 
diseases, about 2.5 percent of all children are at risk for deficiency for 
one or another essential amino acid. 

Fuller 29/, Etord and Herman 30/, and Besanan, et al., 28/ provided data 
that suggest that the heterozygote for PKU has a lower I.Q. than his 
normal siblings. Bessman 's data show that heterozygotes for PKU have an 
I.Q. 14 points lower, on the average, than their normal siblings. Further, 
sv?)portive data for this hypothesis have been reported by Moghissi 31/ 

% 

til Anderson, J.H.; K. F. Swaiman TEditors) . Phenylketon uria and Allied 
Metabolic Diseases . Washington, D.C.: U. S. Depart^nent of Health, 
Education, and Welfare, 1967. 

28/ Bessman, S. P.; M. L. Williamson; R. Koch. Diet, genet ics, and 
Mental Retardation . Interaction Between Phenylketo nuric Hetero- 
i^us MDther andFetus to Produce Non-specific Diminution of I;Q'— 
Evidence in Support of the JustificaUon Hypothesis. Proc. Nat 1 
Acad. Science (Accepted for ^Publication) . ^ 

29/ Fuller, R. ; J. Shunan.: Genetic Divergence in Relatives pf PKU s 

— Low I.Q. Oorrelation amang Normal Sibs. Develop. Psychdaiol. , 

7:323, 1974. ' . . -.^ 4. ' i 

30/ Ford, B.C.; J. L. Berman. Phenylalanine Metabol ian and Intellectual 

— Functioninq Aiong Carriers of Phenylketonuria and H yperphenylala- 
ninemia. Lancet 1:767, 1977. 

31/ MDghissi, K.S.: J. A. Churchill; D. Kurrie.: Relationship of 

Maternal Amino Acids and Proteins, to fetal Growth a nd Mental Develop- 
nent. /«n. J. Obstet. & Gyneool. 123:398, 1975. 
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viio found a relationship between mother's blood 2Bnino acid levels and 
birth v^ght, length, cranial volute and roentnal development. In Division 
of Medical Genetics, Emory Universliy, we are exploring the fonilies of 
PKU children for data that wuld support or taegate B6san»n's hypothesis. 
Should thi^ hypothesis be proven true, protajin or tyrosine, supplements 
provided to the pregnant women should significantly decrease intellectual 
deficits from this cause. 

SUMMARY ' > ' 

It has been kncwn for more t;han 30 years that n^lnutritioii in wonen 
during pregnanqy leads €o an increased incidence of prematurity, still ^ 
births, low birth weight babies and babies that are functionally iimature;' 
It has been known for jgbmost as long and recently reconfirmed that nutri- 
tion si5^)l€ments during pregnancy increase length of , gestaticai and birth 
wei^t. 

t X ■ 

Khowledge of effects of low birth weight and prematurity cn develppnent 
has been obtained in the past 20 years. Data indicate tlg| the lower th^ 
birth weight, the greater is the intellectual deficit at I5es 8 to 10 years. 

Studies in the la»jb seven years provide date suggesting that nutrition 
supplements during priegnancy and lactation significantly increase mental 
development measurec? at six months of ^ge. ' 
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Ratlatration at pranatal clinic 



Hot •orollad la Profaot 



Initial 24~hour diat racalli aadical 
and obfltatrlc hiatory, ao«atlc ataauraa 
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Prior low-birth- 
waight infant 
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aa 1 ac t ion 
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1 



mJ^ of tha 
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— a * ~~ 



SupplaaaQt 



Coapl aaant 



Monlntarvantlon 



Day 2T3t haalth alda hoaa v i a 1 1 t - aoc loac onoalc qua a t lonna i r a 



Sama vlalt: bavaraaa dellvary, a a c ar t a Inarn t 
of flavor prafaranca ^ ^ 



Tha 24-hour dlat racall rapaatad thraa aora tiaaa dur in (- (aa t a t ion ; 
walfht, blood praaaura, ganarai oDatatric axaalnatlona throughout 



Bvary clinic vialt: hlarnrv of bavaraica Intaka; 
urlna aaapla tor riboflavin aaaay 



Bvary 4 waakat bavaraga dallnvary, count of 
raaalnint cana 



Birth 



Haurologlcal , p|^ychologiciiT7~and aoaatlc aaaaaaaart 
of ^ Infant I abbrav laLad aoc loaconoalc , aadlca 1 , and 
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aark» placanta» and buccal calla collactad 
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[ 



^ 44 Waaka ot Aga 
Havalopttaivta 1 aaaaaaaant* .?roJact offica (aa 
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Not black 

gpaclflad lllnaaa or 
racantly addictad 

Not priaarlly IngllaK 
apaaking 

Oaat a t ion )^ 30 wa«ka 

Pragnant!:^l40 lb 

Participation opt 
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IUnabla 
^ contact 
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to 

or 
f uaal 
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■ ova froB ara'as 

loat to follow- 
up 



Pranatal loaa 



^ Loat to follow-up 



Table 1 
MontreaKJDIet D1spen>ary^^' 

l^rescnbe dlet^based o^: ^ 
Extent of undernutrition 
E)ctent of underweight 
Nutrition stress 

Nbrmal requirements Vor f^regnancy*, age, activl 
Nutrition coupseling 
Food supplement: milk, eggs, oranges 



Agnes C. Higgins, P^Dt. ♦'Executive Director 
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Table-2 



Montreal Diet Dispensary 
1963-1975 



Study Groifp 

Number 2004 

, Below poverty line (%) 74 . 

Illegitimacy {%) ' 3^ 

Birth Weight 

Birth weight (g) . 3265 

Birth weight less than 2501 g {%) 7.2 
f 

Perinatal Mortality Rate/1000 
28 or more weeks gestation 



r 

Dietary Intake Daily Increase by DD 

Protein (g) 32 

Energy (kcal) ~ 529 
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lable 3 ^; 

T 

Nutrient Content Per 180 ml of Supplement 

\ 



VARIABLE 


ATOLE 


^ FRESCO 


Energy (Kcal ) 


163 


59 


Protein (g) 


11 




Fat (g) 


0.7 




Carbohydrate (g; 


27 


15.3 


Ascorbic acid (nl^) 


4.0 


4.0 


Calcium (g) 


0.4 




Phosphorus (g) 


0.3 




Thriamlne (nig) 


1.1 


1.1 


Riboflavin (mg) 


1.5 


1.5 


Niacin (mg) 


18.5 

• 


18.5 


Vitamin A (mg) ▼ 


1.2 


1.2 


Iron (mg) 


5.4 


5.0 


Fluoride (mg) . 
• 


0.2 


0.2 



Data from Delgado, Lechtig, Yarbr6ugh, Martorell, Klein, and Irwin 
at INCAP. ' 
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Table 4 

Data Collected 1n INCAP 
' Long1 tudlnal Study 



Maternal & Cfn'ld Information 

Independent variable: 

Subjects attendance to feeding 
Amount of supplefiient ingested 

Dependent variables: 
Physical growth 
Mental developf:ient 
Infant mortal ity 
Birth interval 

Addition variables: 
Obstetric history 
Information on delivery 
CI inical examination 
Dietary survey 
Morbidity survey 
Socioeconoinic survey of family 



Data fro*n Delgado,. Lechtig, Yarbrouqh, 
Martorell, Wein, and Irwin of INCAP. 
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Table 5 



Sample Size for Variables 
Examined: INCAP Study ^ 



Variable ' 


Number 


ChiWren available 


671 


Physical grov/th 




At birth 


405 


At 6 months 


447 






Mental development . 




At birth 


157 


At 6 months 


472 



Data from Delgado, Lechtig, Yarbrough, Martorell, Klein, 
«nd Irwin at IjJCAP. 
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Table 6 



Definition of Low, Intermediate 
and High Calorie Supplefnent- 
ation Status Since 
Conteptlon 



Time Interval 


Subject 


Supplemented Calories In Thousands 


(Months) 




Low 


Intermediate High 


Pregnancy 


Mother 


.^10 


10-19.9 i 20 


0-3 Postpartum 


Mother 


< 5 


5-9.9 ^ 10 


3-6 Postpartum 


Mother 


< 5 • 


5-9.9 >10 



Data from Delgado, Lechtig, Yarbrough, Martorell , KVeln; and 
Irwin of INCAP 
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TflblG 7 



Fnfant Mortality by 3 Categories 
of Cimilatlve Maternal Energy 
Suppleinentation during 
i^regnancy and Lactation 



Level of Maternal Energy Supplement 

— , " ■ — - — - — — ■ — - 

Low I n termed late High 



274 253 121 

25 12 7 

91 47 58 



Number of infants 
Infant'deaths 
)eath rate/1000 



Data fro«n Oelgado. Lechtig, Yarbrough» Martorell, Klein, and 
Irwin at INCAP. 
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Table 8 

Birth Weicjht by 3 Categories 
of flaternaV Energy Supple- 
mentation during Pregnancy 



Level of Maternal tnergy Supplementation t- 
— — — — — • Test 



Low 



Intermediate 



High 



^*^H1gh vs. Low 
^ 0.01 

(c), 



'P< 0.05 



(«) 



Mean birth weight (g) 


?986 


3036' 


3120 


2.62^^^ 


Percent low birth 
weight 2.5 kg) 


18.3 


15.8 


9.4 


2.33^*^^ 


Number of Infants 


153 • 


32 


170 





Data from Delgado, Lechtig, Yarbrough, MartoreJl, Klein, and 
Irwin at INCAP. 



V 
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Table 9 



(a) 

< 0.05 



Attained Weight and Height at 
6 Months of Age by Categories 
of Caloric Supplementation 
since Conception 



Level of Maternal Energy Supplement j 



Low Intermediate' High 



High vs. Low ^7 
(b), 



Test' 



Weight (kg) 6.58 6.61 6.'ai 1.99^^^ 

N 133 217 .r 9] f 



Height (cm) 62.1 62.1 . 6?,7 1.92 

N y 134 217 ^^96 



Data from Delgado, Lechtfg, Yarbrough, Martorell, Klein, and 
Irwin at INCAP. 
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Table 10 

Psychologic Test Performance 
by 3 Categories of Cumulative 
Maternal Energy Supplementation During 
Pregnancy and Lactation 



Level of Maternal Energy Supplement 

. — ^ : Yest 

Low Intermediate High 



Composite Infant Scale 

at 6 Months • 

Mental 

Mean 73.8 76.3 77.8 2.87^^^ 

N 150 221 101 

Motor 

Mean . 70.0 70.6 72.7 1.13 

N 150 221 101 



^^^p<0^05 

Data from Delgado, Lechtig, Yarbrough, Martorell, Klein, and Irwin at INCAP. 
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Table 11 
The Prenatal Project 

♦ 

Composition of Daily 
Diet Supplements 



COMPONENT / 


SUPPLEMENT 


COMPLEMENT 


NONINTERVENTIOI 


Protein (g) / 


-» - ~— — »^ — . — — ■ ■ — • - ■ ■ 
40.0 


6.0 




Energy (kcal) 


470 


322 




Calcium (mg) / 


1000 


250 


250 


Magnesium (mg) 


100 


12 


0.15 


Iron (mg) 


60 


40 


117 


Zinc (mg) f 


4 


0 . 084 


0.085 


Copper (mg) 


2 


0.15 


0.15 


Iodine (mg) 


150 


100 


100 


Vitamin A (lU) 


6000 


4000 


4000 


Vitamin D (lU) 


400 


400 


400 


Vitamin JE (lU) 


30 






Vitamin C (mg) 


60 


60 


60 . 


Thiamine (mg) 


3 


3 


3 


Riboflavin (mg) 


IS- 


15 


2 


Niacin (mg) 


IS 


10 


10 


Pyridoxine (mg) 


2.5 ■ 


3 


3 


Pantothenic acid (mg) 


1 


1 


1 


Biotin (ug) - 


200 


NA 




Folic acid (ug) 


350 


350 


350 


Vitamin 8^2 (ug) 


8 


3 


3 


Volume 


16toz. 


16 oz. , 


1 Tab 
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Table 12 



The Prenatal Project 



Evaluation of InSant at Weeks of. Age: 

1. Mental and motor development by series of 
observations, including Dayley Scale of in- 
fant development . 

2 . Assessment of concept development . 

3. Evaluation of habituation to repeated 
visual stimuli. 

4. Anthropometric measures: height, weight, 
arm circumference, trigeps and subscapular 
skinfolds , head circumference . 

5. Neurological examination . 

6. Parent interview.: medical dieti?ry and the 
social history of family and child since 
birth; 24~hour diet recall. 
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*^ - Table 13. 

F~Ratlo8 and Probabilities 
for Differences among Mean^ I.Q. 
' ' Scores for Three Groups of 

m 

Non-PKU Offspring of Obligate 
Heterozygous Mothers (a) 



) 



IQ Test 
and Group 


N 


Mean 
Age 


Mean 
IQ 


SD 


Adj Mean 
IQ(b) 


F- 

Ratio 


Stanford-Bine t 
WAIS/WISC 
Full Scale 














Offspring 

1. Low p2"/T . 
ratio 


15 


0 


117 


13 


116 ' 




2. Middle p2/T 
ratio 


16 


' 13.2 


109 


10 


109 


4.02(c) 


3. High P^/T 
ratio , 


16 


15,. 2 


103 


12 


104 




Heterozygous 
Mothers 


22 




112 

< 


15 







^^Data of Bessman, Williamson, and^Koch 

Adjjusted on mean age. 
<c)p<o.01 
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Wbrk^ihop Recamendations 

NUTRITICN, BRAIN GROWIH *ND PREVEMTieN CF MEOTAL RBTAPOKTI^ 

and 

PRENATAL SUPPUMENTS AND BREAST FEEDING IN PREVENTION 



I£ApERi Pedro Rosao, M.D. and Phyllis Aoosta, Ph.D. 
RECORDER: David Touch * y ^'^^ 



1. Attention to nutrition should 43e addressed in all pirenatal and 
perinatal programs. » 

2. Nutrition education should be^ in elementary school and continue 
throi:gh dollege. It should be incorporated as part of parenting and sex 
education classes and other social studies programs. 

3. Research projects addressing the effects of prenatal nutrition 
relating to hrain gr^jwth and developnent should be inpleroented. 

•. 4. To. achieve better health of infants and better bonding between 
mothers and their babies, breast feeding should be encouraged. 

5. More attention should be directed to WIC (Wcmeai, Infants and 
Children) and other food si^^plement'prograns,- especially the educatiraieLL 
oatponents. 




\ 

V 
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Discussion 

NtTTRTriCN, BRMN ^RCWTH AND PREVENTION CF MENTAL REEARnftTICN 

and ^ 
PRENATAL SUPPIfNENTS AND 'BREAST FEEDING IN PREVeStION ^ 



DR, BOGGS: I m. under the iinpression that the vac program is up f6r 
renewal within the next year and that seme specific reocnmendations have 
been made with respect to oertedn possible refomff in this matter. Since 
we are trying, in this conference, to bring out a few specific reooratienda- 
tions, I wuld like to know vihether your grot?) would consider that that 
last reocnitienaation could be interpreted to cover legislation extension ' 
of the WIC program and whether you have any suggestions for reform. 

DR. ACXDSTA: We felt, as a shoi^t term strategy, that vac was a very 
inixsrtant program. The most basic reform that is needed is an educational 
ocitpDnent, which presently is not there. Uiere is r«ally no educational 
ocui^nent to help assure that mothers use what is allocated for mothers, 
and that fathers or some other mentjers of the family do not \ise the food. - 
We felt this to be a very Important aspect that is not now addressed by 
WIC. We all felt, hcwevfir, that, as a short term strategy, it was very 
important for it to continue. 

> 

LAVERDlA ROACH: You may be interested to know that PCMR is sponsoring 
in March of next year, a Congressional People's Conference on Maternal 
and Infant Malnutrition in America, lliis exact issue has ocme re^- 
iPeatedly in the steering group meetings. We want to know if the WIC 
program should be continued as it is now or if it should be revised or 
ejq>anded, or if there should be something totally different. It is ex- 
pected that this conference will be attended by governors, r^xresentatives 
from Octtigress, etc. I suspect that those of you who have a specific 
interest in nutrition may- be called on to become involved in that. 

DR. BOGGS: I just vranted to get an endorsement or a counter^endorse- 
mait from the groi?> that is expert in this area with respect to that way 
of implementing the general idea that good, nutrition is important because 
it interacts with the Federal strategy. It seems to me, the, fact that 
PCMR is going to do a Conference doesn't negate the necessity for re- 
enforcing it in this report. 'One of the oonplaints we often have is that 
five different conferences may reooranend five different sets of things to 
do. Reenforoement, I believe, is part of What we. need. 
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Report to the President's Oontnittee 
on Mental Retardation 



REGI0N3MJZATI0N OF PERINATAL CARE 
by 



Louis Gluck, M.D. 
Professor of Pe<iia tries and Reproductive Medicine 
university of California, San Diego ' 
La JbUa, California 92093-^ 



is- 



In xecmt years, especially during the past 7-10 years, the survival of 
high risk and ill Infants, including Atery snwll protttturo infants has 
iirprovBd dramatical ly. lb a significant exbeJitr ' this is owing bo the 
ticinciples and oonoepts behind regional ization of perinatal care. However, 
these have not been carried out unifomly/ nor, it seene, will the goal 
every be achieved in regional izat ion of perinatal care for high risk preg^ 
nant vromen. 

In 1971, the Amsrican Medical Association House of Delegates forntilated a 
policy on 'regionalized perinatal and intensive care which in part paid: ^ 
". ...application of recent advances in scientific Icnowledge md skills in 
the Intensive care management pf high risk pregiant wcmen and high risk 
newborn Infants will result in reduction of natemal and Infant irortality 
...a major contribution to suoh a program is the developnent of centralized 
oommriity (or regional) hospital based newborn Intensive care iiiits...Hie 
program g^als should include. . .programs to identify the. high risk pre^emcy 
and sufficient time to allow for delivery at those hospitals which are 
staffed, equipped tap organized for optirml perinatal care." 

•Theae statements were supported by similar statemants from the American 
College of Obstetricians and Gynecx>16glsts, the TVmsrican Academy of Pedia- 
trics and the American Academy of Famit^Praotioe. There has been a clear 
and dramatic Icwerihg of perinatal mortality in those hospitals which have 
installed nevi*x>m . intensive care inits, whether or not hic^ risk obstetrical 
programs were developed. The rapid expansion of neonatal Intensive care 
inits truly has revolutionii'^ newborn care of the high risk infant. Whole 
new armies of trained specialists are now available, as are a wide variety 
of sophisticated laboratory and monitoring techniques and equipment that, 
prior to 1970, barely existed. Even special social workers have been 
developed for Neonatal Intensive Care Unit (NICU) care. 

Of great disappointment has been, the failure to develop obstetrical regional 
Intensive care. There are many reasons for this, in part economic and in 
part the problems of "rugged individualism" of physicians with respect to 
relinquishing patients to medical centers. 

The dramatic gains both in newborn care and in obstetrical perinatal medi- 
cine are perhaps best highlighted against the backdrop of the history' of 
the field. Rules and regulations about management of pregnancy and child- 
birth cp back in recorded time to even before Hippocrates when midwives, 
who were meniDers of, given tribal groips, had developed a good hierarchy of 
ca*e which was delivered to wmen in childbirth for many centuries before 
Christianity. During the time of and Golden Age of Greece and into Roman 
tijnes, the Vomen was much respected and childbirth and pregnancy were nonaged 
in highly civilized fashion. In fact, the whole course of civilization 
can be evaluated according to the kind of care given to women in ciiildbirth. . 
During the Dark A^s, following the beginnings of Christianity, childbearing 
became brutal. SuperstiticMi replaced science and not until the late 1500 's 
and with the invention of the obstetrical forceps did the modem' science 
of obstetrics begin. 



-137- i5:j 



The modGm era of perinatal obstetrics began in the 1950 ' s with the early 
developiTBnt of fetal heart rate ironitoring, and has advanced to a hiqh 
degrtse of sophistioation . Ttoday, without ever) viewing the fetus directly, 
we can visualize it with ultra-sound, measure the size, check ninny of the 
vital functions, "w^adure blood gases, measure metabolism, reoord bio- 
jrfiysieal mBasurements, and assess when the lungs are mature so that delivery 
. will be safe. We can develop a cl^ar picture, including even the sex and 
any diagnosable genetic, metabolic and chrarosomal diseases the fetus may 
have. These .are truly astoinding advances I 

The story of interest of the pranature and the development of newborn In- 
tensive care is fMcinat.ing in a bizarre way. T^ne beginnings occurred in 
France in the middle artd late 1850's, during the tiitie when the premature 
was considered at verz^ high risk of drying. If they lived, fine; if they 
died, that was God's will. The French foind that if they just kept babies 
warm, the survival of prematures rose significantly. Ttiis lead to their 
invention of the incubator. At the tum of the century, Paris was not the 
center of learning that Berlin was. In 1892, six French incubators were 
sent to the Berlin world's fair, and with permission of hospital authorities 
In Berlin, six prematures at a time were shown in a special exhibition 
utilizing babies from the Free Hospital in Berlin. The physician who was 
sent along from Paris to sipervise this and provide care for the inf^ts 
was a mdn named Martin Cbmey. Ihi^ became the wOet popular exhibit and 
began an eveit where, for every year until 1938, first in Europe and then 
in the «y.ted Stater prematin» ^b^ were e^ibited at the annual world's 
fairs that were held during those years. Sophisticated pavilions were 
b^lt to esdiibit these babies. 

- Through it all, Martin Oomey becane tJie hero. In managing the prematures 
in these centers, he amassed an amazing survival record, cxie respectable 
even by today's standards. Ntore inportantly, he stimulated Dr. Julius Hess 
in Chicago to foind ttte first premature center at the Michael Reese Hospital 
there. Sonev^t traumatioally, Hess regressed from the beautiful incuba- 
tors devised by the French and exhibited hy Oomey, to a Copper tank in 
which the baby could be seen only with difficulty. Nevertheless, he did 
stimiaate the hDspitals in Chicago, New York and eventually throughout the 
Lhited States to seriously consider the c£u:e of premature infants. From 
1894 (and beyond) , clear incubators were re-developed which allowed better 
visualization of the baby. The specialized care of low birth wei^t, infants 
began to burgecn with the development of many premature inits in the 
Uiited States. 

>^ 

There were, however, no intensive care uiits because doctors fecu?ed mixing 
together babies of different ages and wei^tg \ffii± varieties of problems, 
due to concerns about infeci:ion. .In 1960, at YalK<we had the pleasure 
.fovjiding the first intensive care init, mixing in-bo!CnT-^o«t?-bom , medical,^ 
surgical, premature, full 'term, babies of all sorts. In subsequent years., 
together with Dr. Edward Hon, the father of fetal heart rate monitoring, we 
fomded the first perinatal center. Subsequently, altered the architec-. 
ture of the NICU, especially tcward the large jfflbm. concept . By 1967, after 
several centers had the opportunity to evaluEj^ intensive care, this became 

widely accepted^ 
/ 
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The aophistication and ' subsequent developmsint has been stupendous. Any 
physiolxDgical and mDdality can be nDnitored, and ironitorlng beocxnee nore 
and more sophistioatBd beoause we are learning that ttidib and nore fmctlons 
are iwportant in the optiinal managemant of very ill infants. We have, for 
example, purpe for infusion of fluids, vdde varieties of mechancial venti- 
lators, and equipment allowing infants to be transported anywhere by any 
nteans, from automobiles to helioopters, while getting high level care. One 
can evwi monitor oyygen continuously by measuremants from the skin. 

The hiiTVBi aspects of care have begone evermore inportant. Iteaffirmatlon 
of ^the necessity for motjier-child bonding is an inportant part of the care' 
given in the many nurseries through the years, including our own. fathers 
are oonsidered part of the therapy, and they are encouraged t^o touch and 
handle their babies. Nurses are hi^y trained, having advanced fron where 
one oould learn newborn intensive care In 2-3 weeks, to where it now takes 
a minimun of six ncnths to develop a Reasonable canpetence. 

Thus, regionalizing this kind of care at different levels anong units from 
the most advanced (the tertiary init) , to the primary one that stabilized 
.the baby, has resulted in significant lowering of perinatal norteility. 
But there are significant crticisms of the plan, and particularly of the 
'^^^^^^J'^t, Toward Trmtlng the Outoome of 'Pregnancy , vpon whidi the reoon>- 
nendatlons are based'. The initial motivation for the reooitinsndations was 
a sense of shame because, since aroind 1970, the- thited States has ranked • 
between 11th, and 15th in the world in infant mortality. Infant mortality 
has been oonsidered an inportant Indlcfcitor of the health status of a popu- 
lation. Thus, cne of the valid purposes of these reoomiendations was to 
reduce mortality by the early detection of abnormalities of any sort, to 
give higher quality of care, and provide better access to the scarce re- 
sources that existed in this field, with earlier dissemination of advanced 
technology. 

However, nothing in these reccjTmendations talks about any huran aspects or 
hunan values. The criticism of this document mpst begin with the recogni- 
tion that it was>kDtally oonoeived and produced by a task force of consul- 
tants, who wtee either practicing or academic obstetricians, pediatricians, 
fami ly p ractitioner^ or nembers of specially selected societies. The 
reaomiEndations were oriented very heavily toward the treatment of disease, 
hic^ risk care, crisis inter^ntion and treating the already present problems 
at the end of pregnancy in the perinatal'- period. In no place does it really 
talk about prevention, although it avcws prevention. Nothing in the guid^ 
lines spells out any kind of a program for prevention or toward intervention 
in early pregnancy. There is rather heavy reliance on statistically identi- 
fied risk factors, maternal age, and the need for newborn care, but not 
about education for childbirth, counseling, instructing parents in their 
roles, or anything else that might decrease the nurtoers of hi<i\ risk 
deliveries. Thus, the reoomn\endations did not gcnstitute a preventive 
document, despite the strong awwaj. of prevention. 



equipped servicje. But, in fact, it has not worke<3 out this way. Oily in 
rare and exoeiDticnal inatanoes have these qoal$ of closing down delivery 
services which are inadequate and whose personnel are inexpert, been 
aoociTplishe<|. Economic and ego problems of physicians havs prevented this 
from being done, despite the fact that maternity inits traditionally Icse 
itoriey, that there is a falling birth rate and that pie many hicjhly trained 
obstetricians are not being utilized properly in tirty vnits. Obstetricians 
are in oonpe^ition with family practitioners and even, in sane areas, with 
mi(ii\;ise for delivery of normal bab'iea. 

Perhaps the major reason why obstetrical regionalization has not been 
successful is illustrated by the case of a very good, ocwpetent obstetrician 
in a small commnity, who has a woman with a particularly severe problem 
and who feels that a iniversity hospital would be a better place for her 
care. This physician, who has spent many years in training and practice 
and Tcnows the family is very opncemed. He calls the hospital to refer ^ 
her, but tlie first pei'son to meet this women at the hospital is an intern, 
wh) frequently takes charge of the care and may exercise judgments that 
could be detrinental. This has happened in enough cases that practicing 
obstetricians, anxious to haT^ the best of care for thaif patients and 
rankled by^ the apparent disregard of their reoomnendations , have become 
very vwiryof referrals, to the point of rejecting r^ionalization altogether.' 
Our afcademic institutions, charged with the respcnsihility to train physi- 
cianfe in specialties, somet^s fail to train these physicians to reooc^ize 
that certain priority patients require more cjonpetenoe than an intern 
possesses. ' • , 

Althou^i it is inpbrtant to ackowledge the positi\«9 aspects of regianaiiza- 
ticn of perinatal care and to recognize cleikrly that there has been a marked 
lowering in irortality and mobidity, neiferthele^s, perhaps the nost oonstruct- 
ive aspect of this discussion would be/ to point out the excesses, the pron 
blemg, and the areas that still require changing, and in wliidi education to 
physicians and consumers alike remedns important . , ' ^ 

The report from the President's Oonmittee on Mental .Retardation says "'Jjie 
possible causes of ttental retardation from disorders of the brain are many, 
but dividb principally into two groups: those with genetic origins and 
those involving insult to tlie fetus." The report then does not cp-on to 
define what these insults to the fetua are. Specifically", it does not talk 
about dDctor- insults to fetus. Insults, do not occur magically or at jrandom. 
Fbr exanple, drugs are given to women in' labor or during pregnancy, despite 
krowledge that , virtually everything given the mother cr&sses into the fetus 
and that there is an incredible sensitivity of f^tal tissue^ to almost aiiy 
drug. ' ^ ^ 

*• . 

We recently have I^egun to appreciate that drugs may ifihibit, to some Extent, 
the process of synaptogenesis , wherein the oonplexity'^of the brain i^ . 
developed. Involving orowth of axons and" dendrites with some 700 billion 
inter-oonnections. " oiethylstilbersterol is still being, given during preg- 
nancy,, despite the fact'^that it is a carcinoc^cic wh06e effetets are- latent 



and ao not beoome visible for perhaps 20 years. IhalidomidG, wliich 
produoBs malfDrmatlons was given to pregnant vonen in tl)B past. Corti- 
cxjsteiDids are now being given to hasten acceleration of the babies' lings. 
Here is a situation where an obstetrician may feel, that it is perfectly all 
right to deXivejy a baby who is premaUire if the dangers of hyaline nenbrane 
disease to not exist, not mder standing that being preni&ture is the single 
greatest factor leading to perinatal morbidity. Oxygen continuss to be 
used, frequently in fettered, and retrolental fibroploaia thrives in many 
centers thtou^ut the oountry. m&\ we decide arbitrarily that premature 
infants are not growing fast enoucjh, ^11 mamer of intravenous oonpounds 
are fed them, such as fat emulsicns and amino acid mixtures whose effects 
we siirply do not know. We do knew that amino acid mixtures may produce 
blood levels of tymsine and phenylalanine that may be higher than is seen 
in the patliologic oDnditions associated with mental retai^dation , tyrosinosis 
and p*ienylketonuria- 

In the 1940' s, it was decided witl\at cow's milk by virtue of the highe^" 
content of protein, was better than breast iivLlk for prematures. Sii>se- 
quently, this was followed by "breast milk simulators" and modified cow's 
milk and hiarai) milk was totally different. Tliis involved differences in 
amino acids and produoed proloncied, high IsmqIs of amino acids now thought 
tc5 be toxic to the de^^eloping brain. We still see Interventions in preg- 
nancies where a physician, for jiis or the mother's convenience, decides to 
bring a baby into the world. Tbe marked increase in Caesarean section has 
led, and will continue to lead to the birth of more prematures. This, 
again, is a matter in which, while we see significant gains on the one hand, 
we also see enormous problems being developed on the other hand, at an 
almost equal pace. 

Perhaps the most inportant problem is the evaluation of therapies. Fifty 
new therapies may come (town the pike in a given decade, but under our 
current priorities, where we do not have adequate follow-up studies, not a 
single one. will be evaluated properly, and by the next decade, 50 new 
therapies will emerge. The major part of, this problem is the lack of re- 
sponsibility by public agencies which should insist that good follow-u?) 
studies on nw therapies be done. Today, good follow-up studies are very 
few and very far between. Studies are published that follow lOO babies 
and even fewer, and these beoDme the basis in the literature for pronovnce-' 
ments or prognoses. Ihey may even have been followed from a previous deca^ 
or tw3, and will have little or no meaninq relative to tlierapies being 
given today. .None of these studies that have been published previously are 
adequate enough to guide us in any profound way. In order for us to ijider- 
stand the significance of what our therapies are doing, we desperately need 
oncping studies and continuing intake to involve 3,000 to 4,000 babies oyer 
a period of ten to fifteen year^. 

Exceedingly distressing to me has been our lack of candor in this field, 
where, although one may talH at length about chromosomal and hereditary 
genetic defects as causati\^ factors in mental retardation, these causes 
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are miniscule when, compart bo tlie rest of perinat^'^I^Qine which accouits 
for over 90 per oent of nm-hereditaiy mental retat(i»i)^MP,^. bri(iit daimge, 
cerebral palsy, behavioral diaorders, hyperkinesieV epil^y|^ cxmrwiiications 
disorcters. As the old, often qiiDted Sutton's Law g^ea, when^^Iilly^lutton 
was asked vjhy he rcbbed banks, he responded by sayli^g, "Bec^e that's where 
the money is." So it is \d.th the field of n^ntal retai^^j^ktbn . 'Ihe peri- 
natal field is where the m^ney is. When oondix± and m^gement of patients 
in the perinatal area are optimized, then can antic^ate a drop in mental 
retardation, behavior disorders, brain damage, oerebra:y>'palsy, epilepsy, 
ooiminications di3orx3ers - greater than with any other^reventive measure. 

The crux of perinatal problems ig^ two major diaygeS. One of them is the 
identification and pre\ention of prematui;ity and the other is the identifi- 
cation and prevent iai of asphyxia. these twD conditions to disappear, 
perinatal mDrbidity would be neglicffble. We already have discussed the fact / 
that the incidanoe of prejratuAty, instead of being lowered, is g^ing up. 
This is, in sote neasure, die to the increased incidence of Caesarean 
sections, although Caesarean section to prevent the development of asphyxia 
or other trauma to a baby is an inportant advance. 

There are several major points in dealing with asphyAa. On the one hand, 
an increase in Caesarean sections because of possible asphyxia has resulted 
from the many new fetal monitors being bought and used by aDimmity 
hDspitals where persons frequently make interpretations although they do 
not really understand what these traces mean. Virtually e-\^ry drop in fetal 
heart rate (late decelerations) may stimulate a Caesarean section whether 
truly warranted or not. If a section is warranted, owing to fetal distress, 
there will be a late (feceleration heart rate pattern with loss of beat-to- 
beat variability and a low pH sample from the fetal scalp. Tbday, sections 
are done for heart rate drop alone, despite a return ^ normal when the 
contractions ceases. 

The current managemsnt of distressed labor deserves a re-ea^aminaticJn . 
Currently, hospitals take great comfort and pride in the fact tJiat a "crash" 
Caesarean section can be dene in 20-30 minutes. Ii> fact, this is more 
likely to be 40-60 minutes or more. All during this time, the fetus oon- 
tinuss to suffer the hypoxic stress.- Although the American College of 
Cbstetricians and Gynecologist joptimistically talks about ij:s goal of 8 
minute sections, the mechanics of doing the sectiibns effectively preclude 
this. The problem of a baby continuing to have intermittent asphyxia, 
hypoxia and even anoxia for an hour while awaiting the Caesarean section to 

underway or to be finisihed poses one of the most inportant ones that 
continuBS to feed the pool of babies who are brain damaged. What we need 
urgently and specifically is the means of inhibiting labor imnediately so 
that the fetus can be oxygenated, whereupon the Caesarean section on the 
mother cen be done comfortable. There is little or no evidence at this ^ 
time in tiie Uhited States that this goal of oxygenating the fetus exists 
or that the technique is even being considered. Where some anesthetic 
agent (e.g., Mala thane) should be used or some betamimetic agent, as used 
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w>rldvd.de (except in the Uiited States) to inhibit labor, this must be- 
ooine a significant national goal if we are to eliminate a major C3a«se of 
brain damage and mantal retardation. 

I. do not want to end this pessimistically, for actuallv I cto not feel 
pessimistic. I have chosen to be vigorously blunt and out-spoken in a 
seeming denunciation of current practLoes because I feel this tone is 
neoessary to bring to the attention of authorities that a massive amomt 
of vrork still needs to be done in the entire perinatal nedicine area. I 
must, howB\^r, aid this on an optimistic note in saylnq that, at least the 
care of the newborn infant is getting better and will continiK to get better 
Our pressing needs, as mentioned, include good follow-up studies. There 
must be encouragement of more neurophysiologioal evaluations of babies, 
especially premature infants, while in nurseries. - 

< 

Most inpprtantly, perhaps, it is time to begin to worry about premature 
infant 'husbandry." By this, we mean the elimination of undersirable 
stimuli to infants in the nurseries, to be replaced by the provision of 
TOanmgful stimuli. In other words, we must recognize that the growing 
brain of. the premature infant needs proper stimulation to de\;elop normally 
Our task IS to study the prerature and establish what these needs are. Our 
current practice of taking the baby out of the warm; snug environment pre- 
maturely where the fetus gets constant vestibular, somesthetic and auiitory 
stimali in darkness and replacing these with 24-hour daylight, putting the 
baby on a hard nattress with essentially no meaningful stimulation, and 
exposing it to 24 hours a day of very high levels of white noise, does not 
seem oonpatible with the needs of tJie developina brain. The amoint of 
over-stimulation may be injurious, but ws do not have urgently needed 
follow-up figures to maice this judgment with any degree of confidence. 

It is my hope that this report, as part of the recamiendation of the PCMR 
may help the public focus on tl\is source of mental retardation and brain 
damage which outstrips, by far, all the other causes coitoined. hope is 
that, once attention is directed properly to these problems, allocation of 
public health funds and the provision of priorities to this area, ultimately 
oould result in billions of dollars in savings to the American p\iblic throuc^i 
a decreased necessity for special schooling, institi^ionalization and drug 
manaqenent, as well as to a\^rt the uncountable billions in hirian tragedy. ^ 
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Group Leaden louis Gluck, M.D^ 
Recorder : Rutfblph Hormuth 



We spend imidi time trying to extend the three-tiered regionalized dydjtem 
into a local area. Half of the preiteturity problens cxmib from poverty 
areas, where there is a lack pf prenatal oare. If aomehcw, the system can/ 
be expanded and extended into these areas , we could more readily detect 
high risk pregnancies, as well as provide access for those women into the 
system which ultimately will have iirpact on the reduction of prematiirity 
and morbidity in those «ureas. 

Vfe oonsidered what had happened to the maternal and infant care projects 
which werb established years ago by HEW and which had been taken over by 
the state? at the conclusion of the gr^mt finding. However, as far as we 
could tell, at the noment, where they still existed, theee were not related 
particulcurly to the system that we were discrussing. 

Vie were also concerned with the fact that the three-tiered system ultimately 
is related to the very sophisticated uiiversity setting at the tertiary 
level, and that this setting permeates (town to the affiliated secondary 
and primary level hospitals. What really is needed are outreach programs 
to the target poverty areas that largely produce the primary problem - 
preimturity. We need to think of ways to utilize 'mid\d.ves as outreach 
workers who could provide eK:oess to the target population, particularly in 
the poverty areas and to provide access for them to the system so that we 
can be in a better position to affect a reduction in prematurity. We could 
then channel the problem infants \jp throu^ the System tcf tertiary care 
where needed. Primarily we were in the process txf, exploring problems we 
saw in the system and g^ps in the system rather GMui" being able, in the 
short time available bo us, to oomB with specific reconmendations . Oie 
of the purposes of the outreach work ym to try to , affect some change in 
lifestyle. to 

> 

Centers providing perinatal care are classified in one of three categories : 

1. Primary care hospital: A hospital having 1000 or fewer deliver^ 
ies per year. This' hospital might do Caesarean sections. The primary care 
center would stabilize the infant and discharge hiir or refer him to another 
center. 

2. * Secondary care hospit2il: A hospital having between 1000 and 
2500 deliveries per year. The physician in charge could be any practition- 
er with interest and experience in taking care of newborns. Preferabl^^^ he 



should be a qualifiec3/certif±ed necnatxjlogist, but this is not required. 

. 3. Ttertiary care hospital: A very sophisticated center which has 
the fequipment and personnel with the expertise to care for critically ill 
infants and tiny prematures. One or more certified neonatolooists are on 
the staff. 



-145- 



) 



Sumnary of Paper Presented At 
International Siirmit on Prevention of Mental 
, Retardation from Bioiredical Causes 
Racine, Wisoonsin 

DeoesTiier 15 - 16, 1977 



A MDDEL PROGRAM FOR LEAD SCREENING 

^ ■ by 



Sergio Piomelli, M.D. 
Director, Division of Pediatric Henotology 
New York Ihiversity ScJiool of Msdicine 



yUldue absorpticn of lead from the environment may cause neurological 
alterations/ mental retart^atlon^ and, In extresne cases, death in children. 

. Due to the insidious nature of lead intojdoation in diildren, it is necessary 
todetect an excessive body burden of lead before clinical signs and synptare 
beoane apparent, at which tine irreparable damage may have Already occurred. 

^"'J^?^^;^^^ ""^^^ ^ ^''''^ ^^^^^ 2,700 children fbiiAd poisoning/ 

and in 1970, a groip of ocaicemed citizens put enough pressu^K the .city 

♦that the Bureau of I^d Poisoning Control was established. d[a result of 
this, 85,000 children were screened. Ihis was the beciinning of massive 
screening for lea^ poisoiing in New York City. The r^sults in 1971 showed ' 
about 2,000 children who had blood lead levels gre^t^ than 60, which at 
that time, was considered to be an msafe level. We now knov^^that t^ii^is 
the level at which the incidence of severe neurological conplications and 
even death start to occur. Ttie main prbblem with the program was<%he net^bd 
of screening, which ^s done by testing the lead content of the children's 
blood. This test was expensive, and often inaccurate, di:E to day-l^y-d^ 
variability and the ease of contamination of , the blood saitples frcxn liDiqui- 

^ tous environmental lead during collection. Iteoently, it. has been possible 
to demaistrate that it may be more medically significant and cost-effective 
to detect children at risk by ^ testing for the earliest biochemical evidence 
of undue effects of lead .(elevation of free erythrocyte protoporphyrin) ' 
Measurements of free erythrocyte protopor^iyrin can presently be d:3ne ■ 
rapidly, -eo^nomically and accurately, using only a drop of blood, collected 
by finger puicture. The blood may be spotted on a piece of filter paper 
for -mailing to a central laboratory; alternatively, the result ma/ be 
o^^^.ed instantly with ^ portable instnirent, so that ccnfirmatory diaonosis 

..and medical attention can be obtained without delay. 

Large-scale sur\«ys of urban children have dencnstrated that the level of 
free erythrocyte pr6toporphyrin is a much nore effective indicator of 
adverse effects than the lead oDntent of the blood. An additiona,l advantage 
of using this test for large-scale screening of diildren is that it also 
detects iron-deficiaicy anemia, a ooimon problem in earlv childhood This 
netlpd of screening has been employed by the. Bureau of L^ad Poisonii^g 
Ctontrol of the city of New York to test more than one half million children 
^.Hj?.^^^ adDpted by the Center for Disease Control 

in 197o as the best choice for naticn-v^ide screening for \zid\jB lead aborp- 
ticai. This technical advance make it possible to screen every child at 
risk rn tliis coixrtry with a much greater ctegree of cost-effectiveness, (*X 
sensitivity and accuracy. It is of interest that the level of blood lead 
considered acceptable '^by the Surgeon General as recently as 1970, is no 
longer considered safe. Vie now classify as "children at risk" those child- 
ren who have a blood lead level, as lew as 30 micrograms , per hundred ml of 
blood v^hen they have some evidence of metabolic interference in hem^synthe- 
sis as measured by, erythrocyte protbporphyrin. 



* 




Screening fbt load poisoning is not the only way by which prevent i«)n of mdue 
lead absorption in yo\jng children can be achie\^d. A much more effective 
oontml will bfe arfiieved if lead, the source of the intoxication if eliminated 
frxxn the" environnentl A significant nuntoer of severe cases of lead poisoning 
in children may be directlV attributed to ingestion of lead-c3or\taininq paint 
present in older homes. However, it has reoent^|S^>eooro9 uore evident that 
this is not tte pnly mechanism by which chil^piaTO)9orb excessive amounts of 
lead, and that the ingestion of lead-oontaining paint is additive to the 
extrenely high background of lead in the environment. Children get a certain 
amDint of lead becaiBe they breathe, as we aU do, but they breathe faster 
than we do and at a lower level. Another thing people tend to forget is that 
children have a normal hand-to-m:>uth activity. Hiey suck their thinbs and 
the dust which is all aiound, gets into their mouths. If that dust obtains 
lead, the children get lead. MDinting evidence indicates that ^ significrant 
source of lead in children is from lead-oontainin^ dust inside, as well as 
outside the hon^. 'Ihe inportance of the ingestion of l^ead-oontaining dust 
in children has been directly shown by s tidies of children of lead factory 
workers, for wlom the only source Qf lead was the dust brouc^t into the home 
on the parents' clothing. Similar studies have also shown the inportance 
of lead contained in the dust of liqmes of children living in urban areas. 
'Ihe source of lead in dust for urban children is not just lead-jontaining 
paint. A significant amount of lead derives fron environmental oontamtna- 
tion,' primarily from the huge amount of lead emitt^ by automobile e:<hausts. 
In a study of the snow in the glaciers in Greenland, lead concentrations 
were measured frcm the year- 800 BC by drilling to different deptlis within , 
the alaciers and neasuring the leac?. Tlie study. showed the level of lead 
started increasina as the world started industrializing. At one point, it 
junped dramatically. The year in which this large increase in environmental 
lead took place was 1923 - the year lead was introduced as an additive to 
gasoline. In 1975, 150 thDusand tons of lead went into our air from gaso- 
line, and you must renEarber that 4.t. takes 100 milligrams of lead to kill a 
child. The only reason we are still ali\^ is that we do not absorb a cpod 
deal of this lead, but our children do. 

Additional sources of lead can be identified in the envircnit^tal lead in- 
gested with the diet. In addition, cans oDntain a lot of lead, which can 
leach out into food, 'depsite the fact that it is teclTnically feasible to 
make cans which do not contain lead. , . 

Lead is an elemsnt which has no f motion in the human body. It has recently 
been shown that the content of lead -in the blood of populations living in 
"primitive" oonditions is negligible this was demonstrated in 1975 by a 
groip Qf geneticists from Ann Arbor, Michigan, who were doing studies among' 
nenMs of a tribe at the sources of the Orinoco River in Venezuela far away 
frcS^ything ^at we would call fcivilization , and they made the very sur- 
prising observation that these individuals had blood lead levels which were 
alnost" undetectable. \<le have recently had similar observations made in the 
nountains of Nepal. In cortrast, among populations living in Vfefetem civil- 
ization, there is a progressive increase in the blood lead content from 



rural to aubiu±>an to urban dwell^s, with the latter ha\rLng tlie hicjtiest blood 
lead oDntent. T\\Xs evidenoe ^J^dicatos that any lead in the huivsn body results 
from man-made en vironmsntal ^xjllution, . , ^ 

■■ ' % 

It has been shovgn that evidence of biochemical danage caused by lead occurs 
at hitlierto unsuspected low levels of exj-XJSL^hD . Pn increase of free 
erythrocyte protoporphyrin reflects lead interference with mitrxxiiondrial 
function, an| is an expressio/i of general danrage to all cells. of tlie lx>dy. 
Elevations of free erythrocyte protoporphyrin can be demanstrated , in fact, 
in childresi when the blood .lead exceeds -15 ug/dl, a level intll now, consid- 
ered to be quite safe and well belcw the national average blood lead level. 
These data indicate that excessive intake of lead by urban children is much 
mDre \d.despread and bioloqically significant than previoiely suspected. 

In 1970, the same grovp of people in New York City who has asked that children 
be screoned for lead poisoning, exerted enough' political pressutB that the 
city passed an ^rdinahoe which limited the amount of lead oresent in gaso- 
line. Between 1970 and 1976 in New York City, approximateiy 600,000 children 
were studied and it was found that the blood lead level of these children 
decreased progressively, and there was a decrease-^-byr - eo voral fold -in -the - 
nuniDer of children with clinical lead intoxication. . 

'Ihus, the recent knowledgs indicates that it may be possible to minimize 
and e\^n conpletely eradicate lead poisoning in children by a oonbination 
of: 

a. legislative o^fforts to reduce or ooirpletely eliminate lead 
from the air, the food and tiie homo, and 

b. by an appropriate program of scree^^ -and detection ained at 
identifying those chilOrdR who are priiivirily-* ^fcreatest. risk.. 
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Workshop Reconunendatlons 



A MODEL PROGRAM FOR LEAD SCREENING 

Group Leader: Sergio Pionielli, M.D. 
Recorder : Mary Etta Lane 

1. This Summit conference should issue a statement reflecting 
that lead poisoning is presently a completely preventable cause of men- 
tal retardation, not unique to the urban ghetto, but rather in existence 
in all areas. 

2. Funding for lead poisoning ptevention should be increased to, 
at least, the present level of congressional authoriisation. 

It 

3. Recognition should be given to evidence of multiple sources of 
lead such as gasoline, paint, canned foods, etc. ^ 

4. The EPA standards should be enforced, as pres^tly stated, re- 
lating to all forms of lead. 

5. Legislation should be developed to monitor the control of lead 
utilization in cans containing food for both infants and adults. 

6. - Efforts should alsp be made to lower the lead content in both 
interior and exterior paint." 

I. Periodic screening (at least annually and more frequently in 
high risk communities) should be available and accessible for all chil- 
dren between the ages of l^^n'd 6 years. 

' ; 8. Pilot regional laboratory facilities should be developed and 
equipped to handle large volumes of filter paper blood samples of por- 
phyrin. These facilities should demonstrate the economic benefits for 
priHiary ^screening and be available and accessible to all communities in 
both rural and urban settings. The data of these facilities should be 
utilized to exemplify the broadness of the problem And evidence of lead 
poisoning across geographic and socio-economic lines. • 

9. Aggressive action should be taken to effectively eradicate lead 
•poisonlhg -in institutions for the mentally retarded. Also, special re- 
spongib-ility should be assumed for th^ appropriate following action by 
the'' Summit ' s sponsoring agencies and organizations. 

10.* in order t9 generate the necessary support toward adequately 
addressing and correcting the problem of lead poisoning, a massive 
public education campaigti should .bfe developed to heighten the awareness 
of the general public that lead poisoning is a^ universal problem. 




11, Lead poisoning screening pro^grams must have a mechanism for 
appropriate follow-up in terms of medical treatment and environmental 
correction. 

12. Tlie Lead-Based Paint Act should be ret 1 tied to read, Lead 
Poisoning Prevention Act. 
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UTAD SCREENING 



There was a question fron the group as to whether there is lead in the tubes 
for tooth paste. Dr. sPiofnelli said he thought not. He explained that lead 
is contained in the solder of cans, such as fruit juioe cans and that the 
lead of the solder can leach out into the fruit juice. He enphasized tliat 
the industry can make cans that are not soldered, but so far, has not done 
it. 

Many %tta Lane was asked to report on the 5-year program on lead poisoning 
in Illinois. She reported that one of the significant things they found 
when they started lead'^ screening in oooperation with the Illinois Health 
Department and the ARC, was that there was a surprisingly large amount of 
lead in rural oonmiiiities . Ttiey had not dealt exclusively with urban ghettos 
but had started in rural oomroriities,. where they fomd a significant amount 
of lead. 

r^nticn was made of the observations of a person at Yale explaining the 
special vulnerability of children to airbom lead. In her model, she showed 
that there is an inverse gradient from the groind up, and the increase in 
lead close bo the groind is a geometric f motion, not a linear function. • 
The volime of air used by the infant, the child and the older child, is also 
a geonetric f motion of hei^t. With the ocflrbination of these two, the 
extrtjme vulnerability of the toddler in oonparison with the adult is mder- 
ststtidable. • 

Dr. 'Pi^jmlli felt that to be iitportant, but in his opinion, even more 
iitpoit^t is t}ie ingestion of dust. He brou^t out the fact that there 
areJ^Sar-cut data on Children who are . living in far^s^^ay, remote comnni- 
'ties v^ere the main industry is a smelting plant and the children had lead 
poisoning caused by the dust th&t the parents brouc^t horns on their clothing. 

It was noted by another participant .that a hi^ percentage of children of 
workers in battery factories have high blood lead levels, although the 
parents claim that thay change t>ieir clotJies and take sh^w^rs before leaving 
the plant. It has still not been determined how the children are exposed, 
atke paint in the hcines has been .checked and it is lead- free. 

Dr. Guthrie said that the Canadian Association for Mental Retardation, the 
NARC and the AAMD must all pifclicize 'and work on the problem of lead poison- 
ing amDng persons in instituticns. This is still happening all o\^r the 
Uiited States and Canada; 



-152- 

1 70 



f 



PFOGRESS AND -PPDBLEn^ 



INNUNIZATIONS: WHAT Cm RE DONE TO IMPROVE THEIR USE" 



Presented at the Intematicncil Surimit 
on Prev^i:ion of Mental Retardation 
from B.ionBdical Causes 

by 

Dr. James Mbert Browcter 
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BflCKGRDUND ^ 

MedioaX pcienoe in the 20th century h««'-^v6loped potent, safe vaccines to 
prevent the contrcm contagious childhood 'ai'SGases that frequently cause si^rious ' 
neurologic dnnwge, msntal retarxJaticn, and even death. Paralytic polio and 
sirallpox are familiar exairples of, catastrophic diseases virtually eliminated 
by these irodem vaccines. Equally effective vaccines are available fbf meaales 
Hunps, pertussis (whooping cough) , rrtoella and tetanus, but utiliza^tion 
varies widely. As a result of failure to adequately irmnize, serious out- 
breaks of these preventable diseases continue. 

Measles, or rubeola, is a vivid example. Before live vaccines became avail- 
able in 1963, this oomton childhood disease occurred at an annual rate of 
four million cases in the Oiited States. Ttiis led to 4,000 cases of encepha- 
litis, 1,300 cases of mental retardation', and 400 deaths. 1 Prior to measles 
inimnization in Oreacn, the average annual r-ate was 8,700 cases <if measles 
per year, causing 29 retarV^ed' children. From 1964 to 1974, 87,000 cases vould 
have been expected in Oregon, a small state of tv» million people. Only 
10,295 cases occurred, presumably due to increasing use of the vaocij>e 
licensed in 1963. By 1974, the nuitoer of cases reported had declined to only 
23.^ Table I sumrarizes this experience 'in tirms of reduced morbidity and 
mortality along with projectjed savings. 

Table II presents similar figures on a ten-year national scale for rubeola. 
Here 23,7^7,000 cases per averted, 2,400 lives sawd, and 7,900 cases of 
mental retardation averted with the projected net benefits for the period 
estimated as 1.3 billion dollars.^ 

German neasles, or rnbella, is a ccimDn childhood illness. Although char^ 
acterized as mild with a brief nondescript rash, rubella can cause mental 
retardation, deafiiess, blindness, and other serious handicaps v*ien it infects 
the inborn baby, as in the congenital rubella syndroms . Congeriital rubella 
occurs in many babies whose mothers had the disease during the first half 
of their pregnancy. Rubella varies in frequency and usually' occurs in epi- 
demies every six to ten years. In the vrorst epidemic in the Uhited States - 
in 1963-64, 20,000 to 30,000 children \^^re bom with congenitaY rubella. 
Figure 1 shows the declining incidence since dm effecti^^ li^^ vaccine was 
introdirred in 1968. The vaccine probably prevented an epidemic which was 
e3?)ected in the early seventies. Oregcai was projected to have > had more than 
12,000 cases of rubella with about 150 babies bom with congenital rubella. 
In contrast, there was actually an a\«rage of 280 reported cases for 1970 to 
1974 as conpared to an average of about 1,000 caaes per year from 1966 to 
1970. Ttese 280 cases resulted in only one or two cases of oon^ital rubella. 
Table III sunmrizes these cost benefits. 



TOE PRCBLENB " ^ . • y 

Preventable comton childhood contagious diseases, especially ^neasles, rxfoella 
and whooping cough, are still obcurring and causing major neUrojlogic disease, ^ 
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mental retardation , and even death. Yet a vacx::;ine for eacli of these had beean 
available for nine years or n»re. Obviously, the major ocxicfem is apathy 
and ignorance on tlie piiDlic, inclidina pliysicifins, about the need for iimuni- 
zatiqiis.^ After several years of no leurge-scale outbreaks of any of the pre- 
ventable diseases, the jpopulation has .followed familiar "out-of-sight, 
out-of --mind" pattern of behavior. If wq are to eliminate tliese illnesses 
and their severe oonplicaticns, \^ must rekindle public ooncem and, where 
appropriate, legislate to assure our children the protecticti so vitally 
n6e<ted. ^tost states have iimimi nation laws and regulations, but these hfive 
^^enerally not been enforced. 

Oregori prides itself in being a more progressive state, a leader, but irt 
1974, Oregon inimnizations paralleled other areas of the Ihited States. Some 
oounties reported 30-34% of children inadequately intmnized.^ Tliese figures 
are similar to other areas of the Ihited States, especially among preschoolers 



Itiey reflect, not only core-'city and rural restricxed health services, but 
also the patients of private pediatricians. ' With sipport of the Oregon 
Association for Retarded Citizeis (QARC) , an OregcMi law was passed in 1974 
requiring imrnniKation for entry into school. Yet in Juie of 1976, 20'-28% 
of first graders in several comties still were uninmnized for .rubella and 
20-25% for DPT. ^ As a result, Oregon had 366 cases of nea»les the first 11 
mcxiths in 1977^ a dramatic increase from 2 3 cases four years ago. Other 
western states had sifjiilar outbreaks. Our ^ighboring state of C£ilifomia, 
which has a population of ,20 millim, had almost 10,000 oases in 1977 wit^)^ 
the e:xpected deaths and handicaps.^ ^ 

I 

New problems are arising with rwbella. Prior to the use of the vaccine, 
most adults . (90-95%) had had the disease and were inimrie. As a result of 
the present vacclnaticn programs, we -ha^^ ciireated a population of young 
a^3ults who were jiot exposed to the disease^ but were also not vaccinated. 
The groip were adolescents at that time when .we were not iitmmi:iing teenagers. 
Iliis has resulted in significant populations of youig women of childbearing^ 
age who are susceptible to the disease. Outbreaks in closed peculations, 
such as campuses, cure occurring can cause oC^ngenital rubella. In 1974, 
300 students had rubella cn the Oregon State Uiiversity canpus.^ In Wisconsin 
In October and ^^o^^^^ber, 1977, 45 cases of rubella were diagnosed at 
Marq[uette Uriiverfeity. Data from the Marquette population repoj± 20-25% of 
0^students are susceptible. Other canpuses have had similar outbreaks. ' 

Hie Oregon Association for I^tarded; GitdLzens (OARC) has responded to these 
continued problems with new efforts'^ logislaticn. First > in 1977, they 
modified the school imnmization la^^Sso th^t it is now enforoeable cind more' 
acceptable, to school administrators.*^ OARC h^j^ introduced legislation to 
try to protect pregnant v^men in tlie future by requiring them tb ha\^*.pre- 
marital blood tests for rubella su^qeptibility as well as Rh typing and a 
blood test for syphillis. Final acticn was not ta3«n on this legislation 
--and it will be reintroduced at the nl^fiRt session • OARC also strmgly supports 
prenatal screening for susceptibiljLtjy in order to allow for iitiTTiiiization of 
susceptible women.' iJ^^d=le iniTiediate post-parteum period. ' Additional public 
education tq^erisure acceptance and follow-qp immutiizations will be needed if 
this is t56 be effecti^^. 
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SllNMARY AND REOOTtHiMiED ACTION 

Our goal is to reduce the Incidence of mental retardation and related develop- 
mantal disabilities by erradicating all preventable childhood infectious di- 
seases through effectiw inrounization programs for EPT, neasles, rii:)ella and 
polio. Tb reach this goal, wo propose the following objectives: 

1. Increase pit)lic awareness and ccnoem for ijtmnzaticns for vomen 
of childbearing age throu^ the news media. 

2. Increase private and pvfolic health professixxials ' oonoems for 
inimnizaticns. 

3. Increase ininirii:^ation of school age children to the 95% level by 
enforcing inminization requirejnents for school attendance. 

4. Require inmanizations for children attending day care, nurseries, 
and preschools. " 

5. Assure adsqiiate finding for inmuiization programs to be providad 
by primary health care facilities, • public and private, including EPSDT and 
headstart programs. 

6. Require adequate surveillance of -iimunization levels as a part 
of federally fuided state imminization programs. 

7. ImmLTiization tean« to carry out mass iiminization {;:linics in areas 
with low levels of inmnity and in cases of disease outbreaks. 

8. Adult woman of cliildbearing age should be protected from rubella by: 

a. Family planning clinics to conduct blood tests and provide 
iiiTmunizaticns when women are not immne. 

b. Premarital blood tests and imnmizations when not iamuie 
(with appropriate precautions to avoid pregnancy for tvro 
to three months after vaccina tim) 

c. Prenatal blood tests and imminization after deli^;ery for 
women not immne. 

* 

d. College entrance blood tests and imrnnization of susceptible 
woncn (with apprc^^riate pr^autions to avoid pregnancy for 
two to three nontlis after vaccination) . 

9. "Fe^ral programs should provicte "no fault"^ f inmcial liability pro- 
tecticn for adverse reactions to vaccines. 

■ • . ' 

10. Imnmize all invaccin^ted gi^ls at jinior high school level. 



tabu: I 

PROOECTED CX)ffrS, BENEFITS AND SAVINGS 
MEASIJSS VACCINATION PROGRAM 
OREGON 1965-1974 



EXPECTED OBSERVED PROBABLE 

OCCURRENCE OCCURRENCE NUMBER 

WITHOUT WITH OF 

VACCINATION " V7V0CINATI0N CASES 

MORBIDITY AND MORTALITY PROGRAM PROGRAM PREVENTED 

— ^ • i r.^ ^ - - , ., . - ^ , 

Nunber of Cases 87,323 10,295 77,028 

Nunber of Deaths 8 '2 6 

Patients Hospitalized 

with Encephalitis /87 ^10 77 

Mentally Retarded ^ 29 11. . 

Other Patients Hospitalized ^ 432 51 381 

, WITHOUT WITH 

PRXJECTED COSTS AND SAVINGS PROBLEM V ACCINAT ION BENEFITS 

Physician Services $ 430,615 $ .51 ,475 $ 385,140 

Hospita 1 . Services : 

Encephalitis Cases 114,318 13,140 100,178 

Other Case^ 238,680 28,178 210,502 

Lifetime Care for 

Mentally Reterded 5,075,000 1,925,000 3,150,000 " 

^ $5,864,613 ' $2,017,79.3 $3,845,820 

TOTAL SAVINGS - -$3,845,820 

COST OF VACCINE 474,702 

NET SAVINGS . ., $3,371,118 



/ 
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TABLE II 



ESTIMATED BENEFITS OF 10 YEARS OF MEASLES IMMUNIZATIONS 
> IN THE UNITED STATES 

TYPE OF SAVINGS NLMB^ 



Cases Averted 23,707,000 

Lives Saved , ^ 2,400 

'■ * » 

Cases of Retardation Averted 7,900 

Additipnal Years of Normal and Prodvx:tive Life by 

Preventing Premature Death and Retardation 709,000 

School Days Saved • 78,000,000 

Physician Visits Saved 12,182,000 

Hospital Days Saved 1,352,000 

PRCOECTED NET BENEFITS $1 , 300 , 000 , 000 



.3 
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TABLE III 



PRCOBCTED (XSTS, BENEFITS AND SAVINGS FtlBELEA VACINNE PROGRAM 

(Based on Eb^ted 1970-1973 Epidemic Producing 150 Children 

with Congenital^ Rubella) 



OREGON 
1970-1974 



Surgical costs if 30% of the 150 congenital rubella' birth 

have cardiac defects ($2^400/case . $ 103,000 

Medical and educational services to age" 20 if 50% would 

have hearing defects ($6,000/case $ 4,500>000 

Surgical costs and special training to age 20 if 20% 

require eye surgery for cataracts and/or special 

training ,($7,000/case) $ 2,100,000 

If 20% require lifetime care (estimated at 

$175,000/case) , $ 5,250,000 



TCTTAL CDST $11,953,000 
RUBKLTA VACCINE COST $ 350,000 

ESTIMATED NET SAVINGS $11,603,000 
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FIGURE I 



RUBELLA - (Reported Cases per 100 , 000 Popula t ion by Year , 
United States) 1966-76, Annual Summary for 1976, Center 
for Disease Control,' M.M.W.R. 




1 1 ■ I 1 1 \ 1 1 H » f 

1966 1967 1968 1969 1.970 1971 1 972 19 73 197A 1975 19 76 



YEAR 
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• , Wbrkshop Reconmendaticns 

INWUNIZATIONS 
V1\\NV CAN BE DONE TO IMPROVE 'IIIEIR USE 

Grovp Leader: J. Albert Browder, M.!>» 
Recorder : Theodore D. Tjossem 

» * 

Goal: To r«dube the incidence of mental retardation by eradicating all 

prevental^le childxx^d infectious diseases throu^ effective immniza- 
tion prograins for DPT, measles ^inclvding rubella) and polio. 

^ Object ives ' - ^ ^ 



1. Incre&^jgjiblic-^vgareness concern for imrnnization for v^om^n 
of child bearing age^ * . 

'2. Increase private and pi±)lic health pro fessicnals' ocHioems for 
.inrnnizaticns. ir 



3. Increase' iitirnnization of school age /tiildren to the. 95% level by 
enforcing iitinaii;zation 'requiremsnts for school attendance. 

A. Rsquire. ijTiTTii\iza€ion!5 for ctiiJ-dren attending day care penter^, ^ 
nurseries and preschpols. 

5. Assure ad^uate funding for imftmizaticn programs to to provided by 
priirary health 'care' ^cilities, pv±)lic and pirivdte, including EPSCT and Head- 
^art prograans. . ^ ^ 

6. Require adequate surveillance of • imnuiization levels as part of 
federally finded state iirmvnization programs. ' • 

7. Iimimization teams to carry put mass imninization clinics in areas 
With low levels of iirmunity and in c^§s pf disea3e outbreaks j ' ; 

8. Mult women of child J:3earir»g age should be protected, f torn rubella by 

* * » ' . ■ *' 

a. Family planning clihics oMiducting b],ood. tests, with inimi:iiza~ 
t;iOns ,for vpinen not iinmne . -; . ^ ,V ^ ' 

\Pr91rarital blood tests *and imrijijLzationsi v*ien not iimtine ; (with 
' appi:^qpriate precautions to avoid pregnancy) . 

. c. Prenatal blood tests and'immtnizatigai ^fter delivery if not ' 
unrnrie, - , 



* . d// Cblloge entrance blood tests and imrnnizations Qf susoeptihle 

• vjomen (with appropriate precaution to avoid pregnancy) . 

9. Ftederal progranis should piOvicte "no fmilt" financial liability pro 
tection for adve'rse react iais to vaccines. ^ 

10. RL±>ella immnizaticns for alL uipratected^ 7th grarte students. 



Discussion 

i - • . 

■ IfMJNtZATIQNS 
WJPVT CP^ Btr DONE TO IMPIOVE 'YiWlR USR 

CDWIENr: I would like to'suggest t±iat if irmnizations ar& given at pre- 
sdiools, day care oentei^ and nurseries, as stated in yoior reoornnendatiois , 
that these imnUhization programs be expanded so that ' parents of children 
iK)t actually in the school program could be encouraged to participate in the 
iimtLnizatlcaji program, where perhaps t;he inroOni^atOiDns could be provided at 
cost. TYiesh could be public clinics for people vgho just dcn't ha\^ the 
rtoney to go to pediatricians. 

DR. BROWCert: We attestipted to cover that in item number 5, which said, 
"Assure adequate finding for iitmtnization progrfinis to be' provided by primary 
health care facilities, public and private, including EPSDT and HeafS^start 
programs.. " 

- \ 



X. 



4 
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Worksllop Reqomnendations 

IMMUNIZATIONS 
MIAT CATJ BE DONE TO IMPFDVE 'iHlEIR USE 

Ooninents by Hieodore Tjossem, Ph,D, 

* 

During the discussijon of these reoonmendations , we becapnree involved vd.th the 
requirenjents. for enfbroement of Imninizations, and this touched off a concern 
of mine. . I have been asked to speak in greater depth about it. ^ 

I want to call your attention to the fact tliat, in^a great part of our oon- 
cem, as expressed at this oonfererioe^wB have been dealing with, what is 
essentially, lifestyle probleitB. It s^itb to ire that the medical orientation 
of this meeting has suggested that primary prevention is only possible throu^ 
biomedical and medical endeavors. . But I would Suggest to ^u that a great 
part of what w6 are oonoemed about has to do with the primary prevention 
thffit begin^ at the beha\n.oral level. 

'fliere is th^ matter of -low birthweight infants and our need for regional 
intensiA^ecaj»--cnits. The second one is teenage pregnancy - very closely 
relateTfTOthG first- I wCuld submit that the problem of low birthweight 
and prentiturity in the Ihited States is one which is a ocnsequenoe of life- 
style .in a certain minority peculation. If the minority oxitribution to the 
morbidity and mortality statistics were removed, our mDrbidity and mprtality 
figures wDuld oonpare favorable with those of any other oointry in the world. 
But we have paid \^ry little attention to the factors within our. Moiety that 
contribute td the lifestyles tliat make for teenage pregnancy andMx) those 
societal factors that make the minority populations far m^re vulnerable. 
Tb m/ mind, this is an area v\^ere primary .prevention really can begin by 
changing those conditions. ' » . 

In the field, of nutrition, it is the minority populatim that is vulnerable. 
T^s applies to inmnizaticns and to the problem of tlie fetal alophol 
syndrome, as well. 

/ 

You have, in your remarks, placed heavy reliance qpon health education as a 
means for accomplishing may of your goals. I submit that you should really 
carefully study ,the effectiveness of health education in the lYiited States 
before placing ^so m«fm religiioe in this area. My review over the past year 
has suggested that health education, is not a singularly effective (tevice. . It 
is effective only in oonditions of tx)tal saturation and ^^ere anxiety is a 
motivating foroa for oonplianoe. Ihe totality of our effort should not go 
without making reference out of this conference, to tlie inportanoe of inter^ 
ceding v^ere lifestyle and environjtiental. factors are. ma jpr contributors. 

When you .take a look at the broken windows of schools-- schools with graffiti 
written all oVr them, where the .children are fearful, and where oftentimes 
teaa^rs are^'^saulted and abused, you are asking an awful lot of health . 



edu::ation in sruch institoticns, particulnrlV wiien 20% of our adult population 
today jLs fmctionaXly illiterate. How tj^, ax^ you going to aooonpliah your 
health educaUon goAls? The reason I am saying these bJiings is because tl)t^ 
matter of nakinq the schools tlie enfbroGr of inmunizations points the ^ihger 
a^ the school as the shaping force, sonBtinBs against the cultural bad^gioiind 
of experience of minority pi^)ils. " ■ -* 

I would like to suggest that, in oyr future planning,. gi^VG scm attention ' 
to the dBx^lopnimts in Brookline and .in^Canbridge where health and education 
have nerged to-pro^de services to families during the first five years of 
life lncreasin<^f I.ha\e beoone irore aware ,of the potential that exists In 
these proaraitB. Wbuld it not be something that we 03uld be offering tod^y 
where you could have primary health care of the public health jmriety oon- 
aarfied with issi^s such as ijrmnizations, etc. , provide observation of child 
rtevelopncnt, and provide outreach ^guidance for families, such as are being 
provided by Omtoridge and Brookline, so that famUi^es begin to look at schools 
as a supportive network of services? Thus the school *«)uld be a place where 
we could quickly pick up problems that oould be referred to private practi- 
tioners, hopefully until they were corrected. If our schools, which are the 
nost readily accessible qf any of our societal services, had adequate, well . 
trained staff to provide these firstline servioes, I v^uld think tliey ODuld _ 
"be a trensndaus coitplentent to our -efforts to prevent mental retardatiori • It» 
out of this kind of endeavor, we wen5 able to keep girls in' school and keep 
tJTem. happy so thkt they had alternatives in life other than pregnancy, we 
would go a long di.stanj?e toward eradicating teenage pre^mancy. 

'lb ni5et one of the major prcA)Iems that has been identLf ied with rnental retard^ 
tlon that of low matei#l edvx:ation, why oould not the school Provxding 
education to the notliet with her firstborn so th^t that child would be h^l^^ed 
by educational experiences, to reach sdxxDl a^e developinental ly soii\d and in 
qood health? And out of that educational experience, a mother s successi^^ . 
children oould benefit by that kind of endeawr. It seems to, be that imagina- 
■ tive planning should go into our thinking even though it may be dcwn the road 
and sone distance in the future, but there are these opportunities that now 
exists' I would think that 9^ itoctels like Brookline and Canbridge migjit be 
expanded at the office of Profram Development and Innovation that is now 
established, and the Office of Education might be gi\^n soine help and stunu- 
lation to develop sone of these kinds of programs and to have some of our 
fedsral and state planners begin to consider |tow we can start to modify our 
social environn^ts and lifestyles- of our people sm that one d^, Canada 
aid the United States will both be giving our peculations alternatives to 
that kind of endea\ror. 

DR GtfTHRIE: May I support what Dr. Tjossem has said by mentioning what two 
Canadian cities have done. Hie school .board in Vancouver^, just two mraiths 
ago, organized and sponsored a syiTix)sium on' perinatal care, and in Montreal, 
\the school board has taken real interest in inoombratin^ -ideas m genetics 
' aqd regrod'vntiCTi in the high school program as aif outgrowth of the basis. . 



lAVERDJA^FOAai: I wduH liJce to thank Dr. Tjoss^sain 'for his very sifcstantive 
comnent^j, and to indicato to tix>&e of you \yhc> havfs had similar (x>noems, that 
the spcnspr? of this SuTKinit recotjui^e that there A3fQ many oA«jrXape when you 
look at ot^yaes of mental rt^tarxiatiqn. It ia not always o3.ear, when you look 
at etiology , liow to separate the ^vironinental from the bidrpdical cauf^te^. 
Wb beliB\;^, however, that the nost effective? strategies for pr«sventitm rola- 
ti\^ to bipnedical cavises diffier .in so inany. instances fran appropriate ' 
techniques J6or prevtmting ^Tvlxonmental causes. So> while iBoogni zing the 
ovarlaps, we wanted to Keep this primarily biomedical ih nature. IVjd' ntsnths.. 
ago, we net in Norfolk, Virginia, ODnoentrating primarily oji environmEJntar' 
strategies for preventing msntal r^t^rdatioh. Several persons in that 
audlenoe articulated alnoist exactly Dr. Tjossem's cpncems. "this is not 
limited to enviionmental , " they said. ".Uider$t and that there aie gojm bio- ' 

medical contributants that overlap." We do understand this. y 

... . . . ^. 
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mTERNAL ALODiWLISM MTO FETrAL ABNORmi.ITIES 

by 



KteJuSeth Lyons Jones, M. D. " 
SchDol of Medicine 
Lhiversity of California at San DiegD 



A pattern of altered growth and norpltogenesis, referred to as the "Ftetal 
Alcohol Syndrome, "J- has now been reported in oyer 200 children, all of 
whom were bom to severe chrcriic alooholic women who, oontiniied to drink heav- 
ily thrcni^ut their pregnancy. 

Since the initial discrimination of this disorder, historical evidaice has 
been brought to liight indicating that an associatiOm between maternal alco- - 
holism artd serious probl^e in the offspring is not a new observation. 
Evidence is even available from classical Greek and Romafi nythology suggest- 
ing that maternal alcoholism at the time of oanoeption can lead to serious 
problems in fetal de^^lopmant . Iliis ler* +-0 an ancient Carthaginian ritual 
forbidding the drinking of wine by the bridal ooiple cn their weddinq night 
in order that defectiws children might not be conceived. ^ 

In 1834, a select cfcimdttee of the British ttouse of QjitTOns was established 
to investigate drunkenness, prior to. the establishment in th^ same year 
of an Alooholia Licensure Act. Evidence presented to that committee indicatfed 
that infants bom to alooholic mothers sometimes had a "starved, shriveled, 
and imperfect look, "3 ^ 

In 1900, Sullivan in\^stigated female aloohtilic;^ at the Liverpopl Prison.'* 
He was able to docunent an increased frequahcy clearly fetal death and 
early infant mortality in their offspring. Other^vestigators have found - 
increase frequency of prematurity, and deck«^ed weic^t of surviving chil- 
dren bom to chrmic alooholic mothers^ < V ' ' • 

Animal ej^^eriments relative to the effects of ^thibol on early nOrpiiogenesis 
have led to variable results. However, recent -te^^rimEnts Chemoff have 
demonstrated ethanol- induced dysmorphogenesis m mioe >«iicfT e^diibited both 
a dose- rospcxise effect and strain differences iii sqsceptibility , indicating 
that chronic materngil alooholian is eniDryoleth^ ahd teratogenic in mice. 5 

The principle features of the fetal aloohbl syndrore are summriz^ in Table 1 . 

V 

J , ■ ^ 

The prenatal growth deficioicy-has been more seVere witl) rega^ to birth 
length than birth weight. This is in direct contrasts to iro^t studies of 
^neralized maternal indemutrition , in which the- newborn infants are irider- 
weight for their length. 

The irmutable nature of the prenatal effect^ on growth rate is <9Mtl3trated 
by the consistency and severity of the postnatal graii^jari. defidjiteilci^^^^ the 
patients who ooiad be followed after cne year of agQ,i^^^(8t^i^ii|j;t^^ 
was 65 percent of normal, vAiile the average rate Ql^ighfevjjl^i'W^ only li^ • 
percent of normal, despite excellent foster care plftoen^t /anc5( ;kdequatQ> W-^"" 
caloric intake. . • ' 



Intelligence quotients rangsd from belov^ 50 to 83, with '<6h -average I.Q. of 
63. 



with regard to the microcephaly, in the inajority of cases head circimferenoe • 
was below the third percentile not only for chronologic age, but for h6i^t 
age as well. . . c_ 

ruhe joint anomalies were variable, and oonsistecj of ocngenital hip disloca- 
tion; inability to oonpletely extend the elbows j canptodactyle of the 
fingers;- dinoddctyly of the toes; and inability to oonpletely flex the 
metacarpal-phalangeal joints. , 

Altered palmar crease patterns were vaijiatole, and oanSisted of the following: 
nrliinsntary palmar creases, aberrant ali^imerit of palmat creases, or a single 
upper palmar crease. - ■ 

Cardiac anomalies consisted of ventricular sleptal defects, atrial septal , 
defects and patent ductus arteriosus. /• ' ' ^ 

Anomalies of the external genitalia consisted of hypoplastic ^abia raajora 
and in one patient a septated vagina. ^ 

Fine notor dysfincticn was manifest by a weak grasp in sate patients, poor 
eye-hand coordination in others, and by tremulovisness in the newborn period.- 

childr^ with the Itetal Alcohol Syndrome, have had serious problene with 
neonatal respiratory adaptatic*. Oie had difficulty with the initiation of 
respirations, and was noted in the d^liv^^ry room to havQ,^ "alcohol on his 
breath." The other had multiple apneic episodes, culminating in death at 
five days of age. The findings in the brai^ noted at -the autopsy of that 
child are of special pertinence. There wete extensive devjelppniental anoiT>alies 
which resulted priinairily frxDm aberrations of neuronal migration, and thereby 
in multiple heterotopias throughout' the leptomeningfes and cerebral mantle, 
as well as the subependymal regic»is ... 

Sone of the fmcf ional and structural abnormalities in this syndrome, such 
as microcephaly, development delay and fine motor dysfmction may all be 
seo^ndariiy related to tlie type of malorientation of the brain obser^d in 
iihis patient. E\;en thfe joint anomalies oould well be related to neurologic 
iitpairnent'of the fetus, including diminished mo^ment in i^tero, resulting 
from this tfype- 6f malorientation of breiin stnicture. . 

An association heffreen dironic matem&l alcoholism and serious prcblems in 
fetal developnent is now clear. However, a nuitber of practical issues now 
face us, i.e., the incidence of the Fetal Aloohol Syndrome in the offspring 
of dhrcn^c alcoholic -women wto continue to drink heavily throughout pregnancy 
and the incidence of fetal problems arising from modelrate or; Low levels of , ■ 
maternal alcohol consuTpti9ni "With respect to the former a study was uider^ 
V taken in 1974, > the purpose of which was to set fo;rth, the incidence and nature 
"of problems of morph;i^esis and. f mcticyi ih the of fspriJig -of a group of 
' women who w^re ascertained purely by the history of chronic aloohplism.^ . 
The total sanple of 23 was drawn from the Cbllaborativie Perinatal Project of 



the National Institute of I^urologic Disease and St.rc)ke. ihis has he&\ a 
^ prospectivs study of 55,000 pregnant women and their offsp?^ing, followed up 
to sf?ven years postnatally in 12 m-dical centers. 'JVo non-alc»liolic Sntrol 
WDHien were matched for socio-eoDnomic groip, maternal education, race, ^ 
notemal agfe, pdrity, marital statuq,- and institution where the mother and 
child were follov^^. 'ihe results of that study suggest the overwl-telming 
magnitude of t^e handicapping prpblenv3 that maternal alccix)li8m can inpose 
on the developing fetus, rttur of the 23 offspring of women who drank heavi] 
prior 'to and during pregnancy died prior to cne week of age, a pe^rlnatal 
mortality of 17 percent, as opposed to 2 percent for . the control qroxjp. 

'rtie mDst frequenV problem noted in the surviving children of w^men who drank 
• pMor to and during pregnancy was deficient intellectnal oerformanoe at 7 
years of ^e, manifest by an I.Q. of 79 or below,, occurr^jig in 44 percent of 
the diildren, as opposed to 9 percent of their matched controls. With re- 
spect to prenatal growth deficiency, a greater percent of infants bom to 
alcoholic mothers were belcv/ the tliird percentile for liead circunfer^ce, 
length, and weight than tlieir matched controls. In addition structural 
anomalies such as short palpebral fissures, f^sis and strabismus, as \ 
as joint anomalies and cardiac murmurs all occurrcsd mDie frat^uently in 
fants bom to alcoholic mothers than controls. ■ 

^Relative to the incidanoe of the 'petal Moohol SyndrtxTB, 6 of the 19 surviv- 
ing ciiildijp bom to chronically alcoholic women (32 percent) had enoughy 

, abnormal features to suggest the possibility p'f the Fetal Alcohol Syndp^^e 
from the physical findings alone, whereas not one of the matched oonjSbls 
was so affected. • ' ^^-^-^^^ 

In order to study the question of fetal hazards arising frcm m^cterate or low 
levels of matemal alcohol xx)nsunpticn, a study has recently been pifclisJied 
on the offspring of non-alcoholic women who drank m^der^tely during their 
pregnancy. / results of that stiidy indicate that if average matemal 

alcohol ocng^tion is less than one ounce of absolute alcotol per day, the 
apparent risk , for abnormalities is low. .In the range of 1 to 2 ounces ©f 
-absolute alcohol per day, the risk may approach 10%. . Anong the woman who 
drank an a\^rage of 2 or more omoes orl ethanol daily, 19^i'had infants who 
were considered abnormal. ' 



.1 



Further studies are now clearly indicated, "relative to the effects on the 
offspring of "hincie drinking" during early pregnancy^ ' Ii^ addition , nore 
basic studies must be performed relative to tfie specific cause and possible 
prevention of this tragic disorder. ' - 



"7 
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Table 1 : ABNORMALPTIES FDIM) IN 50% OR M3PE OF CHIU)REN WITH THE FETAL 
AliCOIDL SYNDROME 



PERFDRt'IANCE 



Prenatal Qiset Growt±i Deficiency 
R^stnatal Growth Deficiency . 
Mental Retardation 
Fine Motor Dysfincticn 



CRANIOPT^IES 



Microcephaly 

Short Palpebral. Fissui^ps 

Maxillary Hypoplasia 



IJMBS 



\ 



Joint Anomalies ^ 
Altered Palmar Crease Pattfem 



OTHER 



Cardiac Pinomalie:^ 

ABNORMALITIIDS OCCURRING IN 10 TD 50% OF CASES 



CRANIOFACIES 



Epicanthal Folds 
.Strabismus 
Ptosis of Eyel:^ds 



/ 
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l^ctus Excavatvm 
Extern^ Genital Anomalies 
HetiBngionata 
Far Anomalies 

ABOIM^LITIES FOUbJi:) IN LESS THAN 10% OF G^ES 



aWJIOFACIES. 



Microphtlia Imos 
Cleft Palate 



OTHER 



Small Nails 



lUrsuitism 
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Worksliop ItecdnTEsnda^ions ' 
^^^TI^RNAI. A^xr>H3LIS^1 AND 'fetai, abnormalittks 

r 

Groii) Leader: toixith Lycns Jones, ^I.D. 
Itecordor ; I.awrdia T.. I^ach 

Maternal alcohDliem is one of tiie many bioiiBdical ODntributante to niEJitaT 
retardation which, can clearly' be prevented through the applicaticn of appro- ■ 
priate strategies. We rooomroid that: 

■ 1. Relevar^t agencies, organizations and institutions authorized to 
im^vide programs and services to teenage and adult females be used a^ vehicles 
through \A^-iich infomvitlm rsgarfiing the serious -ocnsequenoos of maternal 
alcoholisiii is passed on to thew target population, 'i.e. 

Mooholics AnonyiTDus" 
FaiTiily Planning Groips 

High Schools (for inclusion in healtli educaticn packages) 

WCA's , ■■ . 

Drug^utrcach Programs 

2. Public-^^arxa-iess caiTiioaigns be "^initiated and closely mDnitored to 
educate the ^general public regarding tlie consequstices of nBtemal alooliolism. 
Appropriate vehicles for heightening piblic awareness may includa: 

Youth ARC s ' 
g Printed handouts 
^ The Nat ional Foindation 

3. Pliysicians (obstetricians and gynboologists) be educated regarding 
the most effecti\e ways to inquire of a pnagnant .womsh specifics about her 
drinking habits. ^ 

,4. Rspigpsentatives of organizations and agencies partici^ting in this 
Summit encourage such agencies to support* \^rbally and in writing, the 
Pood and Drug, Administration proposal to include cn oontainers of alcoholic " 
beverages, a warning citing the potential consequsnoes . 

5. MDtivational studies based on operant oaiditicnina be si^jported to 
determine whicii mDtivational factor (s) most', ef fedtively discourage maternal 
alcoholism. . ' 



ExaiTple: Innovative project for post-graduate fellow, using 
financial rew^d. 
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6 Persons affected or potentially affected ty maternal alcx)hDlisin are 
educated or presented with infonnAtion about this condition by peraons having 
the same national origin. » " . - 

, Rxknple: Indians increase the WA^areness levels of Indians; Blades - 
educate Blacks, etc. 



V 
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DCWN'S SY^JDnOME AND ITS POnTITriAIi PREVEOTTON 



by 
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Presideoit, American Asscx:iation, on Mental Deficiency 
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Director, Mental Retardatiop Institute - 
New York Medical Oolle^ 
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IDown's syi-KirxDine is now the single most ocntnon fonii of sevore mont al ret nrd- 
ation. New apprr>aches regarding the prevention of this syndrome are 
raising fundamsntal issiies for public health discussion, today . • 

In a study in 1960 in Middlesex, England, one- third of W total nunter of 
severely retarded iMividuals were classified as Down's syndrome (Cixxin^n 
and Tizard, 1962) . 'Vhis has occurred in spite of tlie fact that the. 
incidence of the birth of Down's syndinone infants has been declmmg over th< 
past half century because of the pHift in maternal -age to younger, ^^raf^1en in 
many societies (COllman and Stoller, 1969) . For exanple, in New York City 
in 1953, the estin\ated incidence rate of d»own's syndrome birtlis was 1.2j 
per thousand live births, while the estiinate declined about 10% to 1.13 
per thousand in 1967 (Stein and Susser, 1^71) . Recent estijiiates by the 
Epideiidology Division of the Public Hedlth Service in Atlanta have suggest- 
V -ed tha^ the incidence is going down even furth(>r. 

However, in spite of this shift, prevalence has .incfeased markedly over 
the past fifty years. Usirfg the Middlesex, England study as an example, 
the prevalence of Down's syiSdrome in 1925 at ages ten to fourteen was 
about 0.3 per thousand children but in 1960, it had risen to 1.0 per 
thousand children. The rates are not fully oonparable, but this is one 
of the best conparison studies we have over a period of time (Lewis, EO, 
1929) . Apparently the reason for this increase in prevalence is related 
to the treatment of the patiehts. Tliere is now a greater expectation for 
life in infants with Down's syndrome; whereas in 1929 lifef expectancy 
was nine years. It was twelve-yearS in 1947 and is certaiiUy higher today. 
Down's syndrcmb children are very "susceptible to infectious/ diseases but 
since the use of iimuinizations, antibiotics, etc. these diseases are no 
/bonger fatal. Cardiac disease is also often now corrected by surgery. 
X 1^^' there is, in effect a larger nuntoer of the^e patients in spite of the 
fact that fewer are bom. 

«. 

■ AS is well known, the risk.o^ bearing a Do^^'s syndrane child rises 
dramatically. with increased maternal age. At maternal age of 15 to 19 
years, the incidence rate is estimated to be 0.43 per thousand live births. 
By. 35 to 39 years of age, it has risen to 3.5 per thousand. At 40 to 44 
years of age, it has risen to 9.93 per thousand, and at 45 years and over,, 
the rate has soared up bo 22 pet thousand. This means that one out ot . 
every 50 births to woten past 45 years of age will result in a Down s 
syndrone individual. It is interesting to note that the "unber of preg- 
nancies ampng women over 35 has decreased in the past decade. The wide- 
spread use of contracepUon is probably the nost significant reason for 
this reduction. It should be, pointed out, however, that it has been 
estimated that 80 percent of'the conceptions with trisorty 21 terminate m^. 
spontaneous abortion and only;20 percent a^ live bom (I^lienfeld, 1969). 
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Hie translocation' form of Down's syndrome, which is inherited, conceivably 
could be detected and prG\)tented by niass screening ofv parents; Ix^wever only 
,half of the parents who have a translocation Down's ^yndrojie child evidence 
the double chromoscMne. 



Since the advent of aimiocentesis, the prevention of Down's syndirime has 
entered a new historical phase. Just for review, amniocentesis is a 
relatively minor, owt-patient prooldure in wiiich the obstetrician with- 
draws 10-20 ml. of aimiotic fluid using local anesthetic during the 14th 
week of gestation. Hie fluid specimen is then sent to a specialized 
laboratory for culture fixation and microscopic examination so that the 
fetal karyotype can be, determined." 'itie technicjue is currently at a level 
of safety and efficiency that wuld allow its use on a nass' scale. It is 
clear that many parent^, especially tJx3se in the high risk categories, for 
instance mothers, forty yearTs, of age and ch.der, might choose to have an 
abortion if they were carrying a fetus with trisoniy 21 rather than let the 
pregnancy come to term. Tliough it is- possible to detect medically the 
presence of a Down ' s syndrome fetua< the final decision on interrupting 
pregnancy is an individual matter in v*iich personal religious, moral and 
ethical factors ^e involved. / 




At present, aimiooentesis is a rathj^r random procedure depending on the 
obstetrician and the pregnant woman who requests the possibility of 
selective abortion. To have a total or major impact on the problem of the 
number of patients with Down's syndrome would require a mass prenatal 
\ diagnostic program directed' toward all high-risk pregnant woji^n. 



A cost-benefit analysis was made of the economic benefit resulting from 
terminating pregnancies effected with Down's syndrome. This analysis 
indicated that the potential economic benefit v«3uld be greater than the 
cost of the program for women forty years of age and older. It probaWy 
would be about equal to costs for those between tl>e ages of 35 and 4oT' 
However, it was estimated' that for women below 35.,years of age, the cost 
, of the program vrould be greater than the savings (Haggard and Carter, 1976) . 

The use of aimiocentesifi, followed "jy selective abortion for women 
t^arrying trisosmy 21 fetuses may, of course, be a traumatic procedure. Thus, 
ideally, prevention of Down's syndrome, would be determined by its etiology 
and measures taken to prevent the conception of such a child in the first 
place . 

Although there are many intensive studies in tJie etiology of Doit's syndrome 
currently under way in the world, many of them stimulated by th^ recent' 
discovery that Almost a- third of patients with trisomy 21 are of paternal . 
rather than maternal origin, to date the cause has not been identifiedk. . ' 
Under investigation are all forms o£r radiation, including cosmic ratiation, ' ^ 
viral etiologies (in particular the hepatitis virus) , familial factors ■ J 
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such^s the presence of autx)inm.me disease in families and stud-tes cpf the 
relationship- of Uiese errors in mitosis and meiosis to simi lar errors 
thay cause cancer, llowevpr, until the etiology of trisany 21 is adeq\iateay 
determined, corrective nt>asures canrK)t be institut^fesd. Until then the 
prevention of .Dovvn's syndrome lies in the caTibination of\ gene?tic counsel- 
ing and amniocentesis, but cannot be expected to be totally effective 
because of the large number of Dcwn's syndroms infants who are bom to 
wcHi^i at the a^c of least risk. ' 

.1 

In conclusion, the most inportant preventive measures to reduce the inci- 
dejicc of i:)c)wn's syndroiix? are tl"je following: 

1. Preconceptional study and -counseling, i.e. ' ^ 

a. Patients beyond age 35 to 40 and t-hDse others known 
tot be at high risk to be advised on high incidence 
of Down's syndraite. \ 

b. Use of contrace{;)tivG measLires to prevent pregnancy. 

2. Birth-control - In selected couples, based on age arua/or* history 
of genetic problems, | use of contraceptives to prevent pregnancy. * 

a. lUD's 

b. Diaphragw\/condom methods 

c. Sterilization , • 

3. 'Itenidnation of pregnancy (abortion) based on aimiotic fluid 
studies. This is the least desirJable and acceptable alternative in the 
prevention of Down's syndro*i>e. 
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. ' Workshop Recannenclations 
DOWN'S SYNDROME AND ITS POTENTIM. PREVENTICN 
Group Leader: Ftobert Jordan, M.D. " ^ 

Recorder: Jean Koch 

The iTDSt practical way of preventing Down's syndrome at present is- through 
, prenatal diagnosis, however this is. a particularly sensitive subject, 
therefore \3e^ recomnend: 

1. A greater awareness among obstetricians of their role in inform- 
ing their patients regarding the prevention of Down's syndrome and 
other forms of mpntal retardation early in pregnancy. 

2. for greater awareness of- the general public, publicizing the fact 
that risks are greater during pregnancy for women over the age of 35, 

V>and urging them to go to their obstetrician imtiediately in case of 
pregnancy. 

3 . Since some low- income women do not go to an obstetrician or seek 
prenatal care, counseling of these wonen should be done regarding early 
medical cajfe ih subsequent pregnancies at the time they are hospitalized 
for the bi'^th of a baby. : ' . 
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- ; ' - . ' 

.DOWtrS SYNDROME AND ITS POTEWTIAL PREVENTION 

MR. PAFFRATH: This is outside the medical province, but has anything 
svstematic been developed to help alleviate the trauim that the birth of 
such a child brings bo parents, as well as the special care ti^se child- ^ 
ren need? . I know that in so«e cases , parents have formed a sort of in- 
formal fraternity or. group to help^ch other -furiri<^ the traumatic period. 
Do you feel that is part of the conside^-ation, even though it is not 
medica? , ' 

DR. GIANNINI: I think all of Us feel that that is part of the problem. 
Parents have anxieties in the management of such a child, and they have ^ 
guilt until they find thjx>ugh"c^unseUng they have^ nothing to be 

guilty about. We must be very sensitive bd many of thpse kinds of issues. 
Tlie parents must be handled in a veiy sensitive way. However, I find 
Down's children very loveable acd pleasant to be with and it^y families 
find this to be true. A family my go in one pf two directions in cari^' 
for a Down's syndtonie child, otten, \A\en the whole family feels that the 
Down's syndrxxe child is a special meiriDer, to be help©3 because of his 
condition," he may become the pet of the family and not develop to hi-S 
potential. On the other hand, in some families, the Dawn's syi^irane child 
may be hidden away, as he is thou^t to be an entoarraasment. Other 
children in the family may become very anxiouR^an^^jwany problems are 
created. A great deal of good counseling' is inportant. Nothing is ever 
static. Old problems may, or may not disappear and new prci>lems may arise. 
Yoq^ really need an interdisciplinary, OOTprehensive approach to the problem' 
so that the family and the Down's syndrome meirber can be brou^t into the 
entire pjLcture at each level of development. 

DR. BOtnviELL: In Atlanta, we tried, with Emory University ancj the obstet- 
rics societies, to heighten the awareness of prenatal diagnosis, primsurily 
for older vronen. Tlie steps were to provide adequate' laboratory service 
and then to educate f^iysicians through individual hospital obstetrics- 
gynooolo^ rounds. What has occurred there has been quite encouraging. 
Now 25% of wDmen 40 years old and older in Atlanta are having aitniooen- 
tesis in case of pregnancy. In the 35-39 age group, it is up to about " 
lS%. It is unfortunate that some vmen in these age groips, even after 
they are informed that they are in a high risk cate^ry, still refuse 
the test. Also, we have the fact that sane 20% .of women still do not 90 
to a doctor in time to be offered the test. But I think raising this, as 
an issue and going after it v^re you can work hand-in-glove with the 
university and with the c±>stetrics society, you can irake a substantial' 
<±iange. . ' . 
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DOWN'S SY13DRDME AND ITS POTFENTIAL PPEVEtTTION 

(cont.) 



COmnent: The 'approach of abortion to prevent Dcwn's syndrome is not 
something to which I wouXd feel terribly cormitted . We ought to make a 
clear distinction betwefen those solutions that are proven and deserve 
our oomnitnent to the utmost, and at the same time, not make a stand of 
ootimitinsnt for solutions that we are not convinced of dr v^iere the proof 
is not in or where the solution that suggests itself is' a drastic one. 
or those things where we are not satisfied with present solutions, we should 
make' a very strong plea tp search for acceptable solutions and not loose 
the thrust or the need for research for unknown solutions along with our 
oojnnitirent to deal with those things with which We do knew how to deal. 



tiohs on Down's* syndroite. I thought Dr. Giannini i;ef erred to a need for 
a search into the causes of non-disjunction, pointing out that the ultimate 
resolution of this problem lay in this kind of research. I think we are on 
the threshold of making " advances in that area right ncM. 

DR. JOIOAM: It helps me to think about prevention in two categories. One 
is the use hi the knowledge we already ' have . The other category is 
researclij^^s^^t is most proriising and could be the most productive and 
whajt priorities sWbuld" be established there v I believe that we, in' oOr 
workshop on Down's syndrome, eitphasized the first category, thinking that 
was the. main thrust of -this meeting. We were thinking more about what 
-can be done ' with -what is alread[y known .. Perhaps we should have also list- 
ed" sCsTB priorities, as to vdiat woula be most productive on the research 
side of the ledger, and not confuse the two, ( '■ 

DR. KOCH: Another thing the report should include in the prevention Of 
Down's syndrome is the- fact that prenatal exposure to radiation is 
probably a cause of this disorder. Our recontnendations should include 
a reooiTinendation for precautions against the exposure of pregnant women 
to X-rays or radiation in any form. 

r 1 

Also, while the report stressed the need for woaren to seek medical care 
early in pregnancy, and for genetic counseling, it did not en^iiasize 
the iiT^Jortance of women having their babies during the prime child-bear- 
ing years of 21 td 35. A oonoentrated canpaign, publicizing the fact 
that older nothers are much more at risk of producing Down's syndrome 
children than younger cxies, could be an effective method of reducing the 
incidence of Down's syndrome. ^ 
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DOWN'S SYNDICIME AND ITS PQlWriAI. PREV]OTI0N''\ 

(cxDnt.) 



We have had soiTie discussion of tlie uso of- amniocentesis and abortibn to 
prevent Down's syndrorie. According to a prbniinent national survey, " ■7,0% ' 
of the i^eople in the United States favor free choi(pe in the matter of " • v, 
abortion. We should not allcw a vocal minority to deny the rights of 
the imjority to elect to have healthy children. \'Jhile reconrtending contin 
uing research into the causes of Down's syndroms, this Suimit should not 
seek to deny .\.oiien the option of exercising a teclinicfue that effectively 
prevents the birth of children with tliis disorder. 
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CKliBRATlON OF COmiTiriM'.r . • ^ . . 

■■ ' . . " ' ' ' ' ' ' 

lAVERDlA to\ai: -I/3t's concentote on wli^t each of iis is going to (fc in , 
the n^t i« ntaiths, as an indiViduaL or as d meiiiber of ah organ i s^^tibn, , 
to . iiiiplenieht 0ie reccsmbndations iMde .at ^is Sumnit. I know you cannot . 
say definitely what your organization is going to do,, but you can«s<^ yp^ t 
wm take to the ' ^oard , tlie suggestions and recaiimndationi^ made by thid ^ ' 
grmp.'- 'lliis is the kind of comnithient we need, and unless, we become. .' ; 
personally involved a^id bonmttGd^ notliihg mil happen. YOU ^re the ' * ' 
experts.' Vbu were called to this Sunmit because you have t^ie- expertise .in . 
this field. , - . - ' ' 

?1R. HORMUni: I tliink Laverdia'^ suggestion inplies that, - ih order, to get ! 
something done/ wb >must target some specific areas. F>^ -exalrple, for the- 
regional Mmd- grovp in -Dt^nVer, tJ^re mi,ght be one ;s^ec5ic area to be 
worked on during tlie next 18. mpnths. - Perhaps in (^w* England, there ' wil 1 ; 
be a different' priority'.' ' tfiere riiay be second ahcT^ird steps 'or grioritie^><^ 
in these different geographical ai^eas. But unless we set^priorities," we. 
will overwli^lm everybody witJi the freiflendous needs. • • - 

QDmitent: Jtiis is my ooncern. ■ We must select and-'^ciioose aniong priorities, ^ 
and perhaps consciously postpone save priori-ties that aire important so that 
we <:an gfet sore others done. Vte- must be very careful about the choice -of 
pti^jrities we set^ ' ' • , . " ' 

The national organiisations of which most^of us here aye representati-veS , 
should have a responsibility, in the sense of defining the problems, ot 
defining what might be done; and send out a series of . working guidelines 
as to how tliesG ptoblems might be approached, I'dort.^t think the. national • 
groups should actually assign what priority shpuld be W)rked on by a . ... ^ 
given local grouj^T .Each region or local gro^R-^bviously has priorities of 
it5 own. Itius, different regions ooul.d wqfjf on different projects, -n^e ^ 
national organizations might rank the priorities in terms of importance, but 
what imy be perceived ast being important - in 'New England may nbt be ijoppr^ 
tant in the southwest. ];X you have a wide enough -portfolio, you could ■ 
insure the widest .participation by pitizen groups across the opuntry; o> 
reoogriizing at. the same time, that you'Tiave. to give th^ a fair amqunt of 
initial guidance. ^ 

OoHment:' The GAD rfen^rt talks about 6 basic things that we can pjreveht 
right now, such as inborn errors, lead poisoning, Rh disease, measles, etc. 
•rtiere is- this whole spectum. We must differentiate those things Wre wfe' . 
can do something right now and^ must coranit ourselves to g^ttincj. thD36 / 
things done. At the sane time, knowing" those areas where ther)e must be, 
tasic research, we must support research, so that those disojrd^rs which 
are not presently preventable, will join the list of disorders ,tfiat ate 
preventable. . ^ . . * ' 



Comnent: We liave discussed all these different areas - Rh disease, neural 
tgbe defeats, lead poisoning, etc* Can anycne venture a guess as to which 
slr>uld be the first one to apprj^ach? , . / 

DR.' GimiRlt:: \<}e must raise criteria whicfi will help to establish the pjiori- 
ties. Jn other v<:)rds, the easiest things should cba\e first. That would ' 
pipbably mean Rh disease and^preschool immunizations. 

m;\RY ETTA lANE: It is obvious that there ^ two ways to go. There are 
long-ranc/e gD.als that we might say must be acbonplished in the next 3-5 years. 

■ There may be tv» or three priority areas, an in my opinion, they, should be 
the mDst visible kinds of programs that would have an .inpact on the greatest 
nuiTber of people in the general population so that vrb are recognized as 
addressing the needs of society. Then we could follow up with somsthing that 
has a siiScess ^factor linked to, it. For instance,' we selecteiS the lead poiscn- 

' ing project in Illinois because we could show results iimediately. It crave 
people satisfaction and ttiey were willing to get involved.^ Th'tis,,we, as 
organizatims, will be recognized as addressing the needs of society and as 
servring those needs directly. Wfe vould be, like the .cancer society/ recoaniz- 
+^"K.€!d .^s being primarily interested in prevention. 

■ Conment: Ji^ a wopd' of caution about these priorities. I hesitate a little 
bit about putting ^them in a specific numerical sequence because I would not 
want ^ to have anycne pick out the first one or two and leave out some other 
inportant ones. I thiink we shoul'd aim to get a reasonable anpuit of help on 
' about four or five of the most inportant ones because the lirportance of the 
program may vary in different parts of the ifomtry. For instance, Connecticut 
doesn't need any help on Rh disease, but sdme other ^tate needs. a great de^l 
of help. But that state may not need so imifh help on iirimnization or on 
. screiSning. 

, Goiment: As to the four or five'prioriti-^^^ .1 think, before we leave tomorrow. 
We 'Will have cormitments and we- could do„ a better job if we try to say now 
what we will work on intensively. 

DR. GltemiE: It is inportant to get professionals and parents to work to- 
• gether. Once you get professional people 'who earn their living working on, 
. and are decicated full time to the problems of mental retardation working 
together with parents who have an , emotional ocranitment to it', tl^ you can 
approach the resources in a comtmity and you can achiew your goal. I suggest 
that that is one of the inportant reasons why the AAMD/ as' an organization 
should have its leadership in prevention line ip people represented here from 
PO.m and NARC. I think the way in Which you reach the goal of prevention 
depends a lot on how you can ^t the servioe-orieht^d volmtary parent organ- 
izations and the professionals in the AAMD (who are really probably just as 
servioe-oriented as the parents) to work on the problem. I have been aware 
of the fact that in some parts of the jUhited States, the pro^ssionals and 
/the parents do work together more effectiwly than in others. And I have 
, bee^^ inpressed that in Canada, the professional and parent involvement is so . 
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oonplete and vgorks 90 well, that ypu haidly know who is tJie doctor and who- 
is the parent. This is part of- the reason why the Canadian Asaociatlcn for 
the Mentally Retarded is so far dlong tfte road toward getting a cxjinmitment 
from its neniaership toward prevention. Dr. Boeher has told us that he thinlcs 
in the 1980 's, the main activity of tha C7\MR will be on prevention. They 
will have most of their service oonponents aooepted and supported. That is 
incredibly iitportant to me. ^ " - 

DR. HDEIffiR: The position we are coming to in our Canadian Association is 
that we see ourselves as .a citizen movemait. The tecfuiical knowledoe is 
available to achieve a great ^al if it can be dnpleanented. What is needed 
to impi«^t this In a really effective way is a public climate that really 
supports this: dice you have the public climate, things fait" into place. , 
So we .see our role very much like that of the cancer society. I-Jhai the 
technical knowledge was there, the cancer organiyaticn was a very effective 
public educator. VJhen they got after breast cancer examination, they put 
on a drive that upset the doctors and everybody. Hiey really began to readi 
out and this was effective. Our prevention oonmittee has advised us to go 
this way, as well. Thsy have gene through all the discussion about what are 
the four or five nost iroportant §reas, and have decjLded that we nmst do ong 
area well. ^If ycni do one thing at a time and do it well, that ctoesn't mean 
that you aren't ^ing anything about the others, but that you are really 
focussing and concentrating on one, to th6 point where, you make progress. 
Their recomnendation to our organization is that that one thing that a 
citizen itovenent can do well at this point in tine, is the imtunizaticn 
issue. This is cne of the things we are doing and to which we are comtdtted. 
I have talked to Fred Krs^use and Philip Roos about the possibility of doing 
this On a two-natim basis with massive, input by the advertising couicils 
for two or three years, just as the cancer organization has dene. Thus, 
would pool our resources and do that job very well. 



lAVERDIA RDiACH: I had ho^ that, when we meet again in%8 or 24" months, we 
would be able to show tow/Ss individuals, we had acoorplished certain com- 
mitnents. Vfe have been talking about reoommendaticns. Out of each prevention 
conference and meeting for years, have come reconroendations. This is sipposed 
to be a Summit. That inplies that this is supposed to be different from the 
, ' other msetings at which reocmitiendations are made. At this Suirmit, we have 

' - the ej^Detts. What are you going to commit yDursel\^s to do? You are the 
leaders; ' You have the greatest amoint of expertise. You should be the 
"greabfest catalysts. What are you going to do, either individually or as 
representatives of the national organizations. 

DR., ROEHER: I can ooitinit myself to what our organization has set as its* 
policy, and that'ii^ that c»ie of the thrusts is going to be massive /public 
edication on iitnuiizaticns. The other thing I will try to do perdcn^ly, 
is to get more mMibers of organizations to work together on this project. 

Cbmnent: I sheill report on the reoomnendations of this Sdinnit at the pre-' 
venticn committee at The Canadian Association for the Mentally Retarded, and 
will express ny own suggestions as to priorities which might be useful. We ^ 



ERIC 



-188- 



• 2n 



I 



have tw3 prevention aoitmittees. One is fjxm the Siiskatchevgwi Association 
for the Mentally Retarded aid the other ijs the Saskatchewan Govemrent 
Cqpmittee on Pre-wantion. I will make difinte Suggestions for each particular 
item where recohmendations would be most applicable to our province. I shall ^ 
also pass this informtion on to those planning our Institute on prevention 
of mental retapdatlon in the province , which will have educational content 
to c^iange the provincial attitu[3e and lifestyle. Lay, as well as professional 
educat4on in such basic issues as coitpliance/with iitimnization laivis will be 
offered. We have all the free facilities tor^ iranuiizations, and hava the 
laws, but we have' no conpliance. I can iitinediajbely identify weaknesses in 
our provincial structures, as far as screening Is fl^ntened. Hiere bhould 
be mDre extensive screening for inborn errors. Vfe hwfeVlCU eitid hypothyroid 
screening, but no other necnatal screehing. We are aii» lacking in lead 
screening. No surveys have been done in Saskatchewan.' I think I ehould be 
able ir> organize a screening project there for lead level detection. People 
there are somevrtiat aware of the fetal alocrfiol syndrom©, and the recommendations 
from this groip will be \^ry helpful to my plans for teaching within the 
province ^about the dangers of maternal drinking during pregnancy. 

DR. NfcXXNVILIlC: I WDiiLd like to say that, in my job as Health Planning 
Consultant to the Canadian Federal Govemment, I will pass back to the Health 
Planning groip there both the priori,ties of the CAMR and the Identified areas 
of interest e^ressed in this meeting. And I will act as a ccntinuing con- 
tact person with CAMR, particularly with the prevention committee. We have 
identified particular areas in which the federal government may be speci- 
fically helpful to the CAMR. This has to do with certain grants for certain 
outreach programs. We can envisage a very active interface. 

MR. HORMUTH: Aside from vAiat I, personally will do because some of this is 
already inplied. in some of your recommendations, I .know areas where the Health 
Service Agency (HSA) has a responsibility. I will be required, in the next 
few mcaiths, to docunent costs and step-by-step developnent in some of these, 
areas. I was interested in Dr, Roeher's comments about iimuiizat ions being 
one of the primary focusses of his assodiation. As all of you know, triere 
is an iirimmization initiative within the D^jartment of HEW, since it is 
recognized as a primary, need. I wonder whether one of thfe imntediate tasks 
which we can coordinate some of these activities on immuhizaticn , which are 
being planned and carried out by various agencies within the department, and 
in which some of the various groups represented here can be of great help. I 
would think this is the kind of thing in which- PCMR could take the lead in 
coordinating. They could meet with the oonponents within HEW that are 
strugQling with this imnmization issu^ and with people like Dr. Roeher and 
others v*io are involved and vAio can make a contribution, and oome vp with 
some kind of meaningful ooordijiated proaram. 

FRED KRAUSE: I will comnit nyself to do more coordination within the federal 
departments of the govemmfent on an inter and intra basis. I will try to 
activate that, "mat means that the National Institute of Child Health and ^ 
Development (NICHD) and Maternal and Child. Health (M3I) , etc. will n»et and 
we will attenpt to examine where our resoiirces and comnitmBnts lie. There 
has been^ in the past, k very fine public information effort toward Down's 
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syndrc»nie rtone by NIQD, We will re-examine earn of those avenues and see 
what the possibilities are. -Kiat is one exanple and I thinK we can do that. 
Coimiunication is an area where we also havfe a oonroitment. Perhaps as fre- 
quently as nonthly, t^e should send out a newsle^tter on the new happenings 
and activities ii? the prevention field. In that regard, possibly those 
professionals feie wto are representing special interests such as nutrition, 
lead testing or screening, can channel bo us what reports or activities are 
occurring that we can. highlight and abstract. I think we can join.^ ^ 
Canadians in this effort to keep a flow of infonration, not only within our 
states and provijices, but between our borders. I think, in the area of 
ooinnmication, here with this conference itself, we hope to do possibly four 
or five different steps. One is a ncnograph on all the papers that were given 
here. Second, a nore popular edition of the report, in terms of recomrenda- 
tions. Third, Wingspread has been very helpful and cooperaUve in suggesting 
that they would like to do an abstract on all the papers and take the responsi- 
bility of providing, this as a nass mailing to the medical profession. Fburth, 
we will ocntinue sone of the radio broadcasts and efforts in that coninmica- 
Uonal msdiiin. So there are several different areas. I don't mean to,inply 
that these should be solely the responsibility of VCm, but in cooperation 
with NAPC and the actions that they put out and the AAM) journals, etc. Pnd 
we can try to push to the fbrefront, the newabreaking are^s of prevention. L 
I think we can areatly aid and assist. Then, there is follow-through. Vfe 
are willina, if we can have the ocAperaticn of the co-sponsoring groups, to 
again try to hold follow-up meetings. .1 have talked with Dr. Giannini and I 
am sure others would feel that this one shot does not do the job. We need 
to follow through in 30 to 60 days, and maybfe track some of the specific 
areas that we will again set forth as some of the principle areas where we 
can bring some real influence to be^, such as irtnuiization programs. How 
can be apprxaach what steps need to be taken? If it is financial, the money 
can be collected. Wte are willing bo be somewhat the catalyst to bring that 
about, from our legation in Washington, vrorking with the federal government, 
as well as the liaison for which we are responsible in our executive order, 
to work with all public and private voluntary organizations. I think tdiese 
are just a few oonmitments for which we are willing to be responsible. We 
can put these in mre detail in writing and circulate them to the organiza- 
tions, as well as to those mentoers that are present here. We can refine this 
and organize it in a way so that we can look at the 12 month period of 1978, 
and at our carmLtment and responsibility in the area of pr?wnti<3n. l^xon 
that, I assuitB that, not only individuals, -but organizatuans will designate 
areas where they are either going to be svpportive or where they will take 
the lead. From that, we might be able to have a more apprc^riate agenda this 
oomlng year. . / , s 

OOTinent: As most of you know, in the NAIC, we have been oorardtted to the 
area of prevention for a long time. Some years ago, we set ip a prevention 
oomnittee and we have a nrntoer of people here today who are meitbers of that 
ooitiTdttee, who are doing an outstanding job. Currently, a very significant 
portion of our 5 year plan is devoted to the whole area of prevention. 
Several inportant ojbectives ha\^ 'been achieved in the last year. We put 
together a slide i^how on prevention entitled, "Ttomortow's Child." We are 
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cnarrentfly' planning a national oon fe;:eai<;Te in 1978 whicli is qoing to fbciis on 
J^novn causes of msntal retan3ation froir^ which effective prewntion techniques 
are no^\^ available* Ttiis effort is going to be funded by the United Coninercial 
Travelers pf America and the conference goal of preventing n>ental retardaticai 
will be^ facilitated by widely distributing the cT^nfer^cnco prooeodinqs throiigh 
our Associations for Itetarded Citizens to local and state levels across the 
ooin^ry. Let me just touch ai som? of our i\«1or objectives in the future. 
First, we are cping to conduct tHat prevention conference. Secondly, plan 
to encQurage increased federal financing for adequate and cn-golng newborn 
screoning and treatmait prograips. Itiird, we c^re going to stress the need for 
state and local Associations ,for Re^tarded Citi^zens to stren<^en and e>^>and 
their prevention ^f forts through progrSins of iixplem&ntation and public educa- 
tion. Of course, an equally inportcint objective next year is goinc^ to be 
tp work oDoperatively with the co-sponSors of tJhis Suninit nfeeting, in.tenns 
of follav-through and inplementation. The continuing go^l of our associati^i, 
let n\e assure you, is prevention, ipust achieve the prevention goal that 
President Nixcn set forth to reduce Ur^ incidence of ni^tal retardation by 
50 percent by the end of the gentury/ We have' the knowledge and the technol- 
ogy to do this and I think if we put our heads together, we are going to do- 
it. M3re specifically, the ciiaim^ of our prevent iai ooirmLttee is going to 
meet with several meniDers of this groip and put together a gaii^ plan - a set 
of reconmendaticns that our prevention oomndttee 'can thei convey bad^ to the 
senior officers of our association w!r) are maetinq in Chicago in mid January. 
Subseqviently, our executive oomnu_ttee is meeting at the end of January., At 
that point, these reoonmendations will pome to the executive ooirmittee for 
whatever appropriate action is neoessary. j : 

DR. GUTHRIE: I will oomnit myself to educate tlie menbership of the AAMD, as 
chainran of the preventicn cornnittee. For some time, we have been discussing 
the idea of several of us carrying tl^e kind df dialog that went on here, into 
the regional level - using the regicnal framel^;Drk of the AAMD and of the NARC 
and hopefully getting some aid and erjcouracieiTent from the personnel, in the 
HBW regional offices, and aiming at state irodel programs on prevention. 
Hopefully, we can involve state E)evelopnental Disabilities Coincils. In 
California, Maine, Massachusetts and sorre other states, they are already 
^^ding some of their mcney on prevention. It vpn't happen overnight, but 
at least, during 1978 and 1979, through these kinds of workshops, vie can 
educate the merriDership, and hc^^efully draw together the people vdio are already 
interested • I ha^^ already foind that thexe are more people interestec? than 
^'I had thought. In. Montana, there was a workshop where they expected 40 people 
and 80 people showed ip* That is cne step. I will do everyfcliina I can, as 
an individual, to see to what extent the AAMD, as an organization can becone 
involved in pre^^ntion. ^Vfy role, as chairman of their prevention oDimittee 
*^ill be to j^peak more freely. 

I have one last thought for the Johnsoi Fbindation. It wash't discussed 
here, but I know you are interested in it because of the little booklets you - 
have handed out. It is not a subject that these organizations are ready to 
tackle right now, but Denmark has beei^ doing this for 30 years. It was 
written \jp in 1962 -in a book, "The Sexual Education of the Mature Afentally 
Retarded Adult. " . It suggests that the retarded individual have the opportinity 
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for voTintai-y storAIizatioii, with ±nfoifel consent. Aocx)rc^ing to stucUes 
(t>nc in l\2niwk anc} also in Minnesota, , if 50 percent of the inental ly retarrled' 
in the mnrniuty reprodixx), approxiimtely 30 p(^cent of t\y&ir offsprings will 
Ix^ nien tally retarded. Right now, many of tJiese individuals are Jjeing nio\hed 
out. of in.st:i tiiL.iaiK in tpo normal i 7>at ion vjavc that is going pn. Itiey are 
itiwinu out into the cx)iTnn.Tiity, and as they do this,' this is going to be an 
on~cping problem. LX^nmark and a few otlier ooin tries are^doinq TOre than we 
can in this area, 'lliis is sometliing the Johnson Foundation could think 
atxnit as a cliallejioe - the sexvial education of the npntaily retarded adiat. 

MR.' PAF^RATIl: Tliat is truly a cViallenqe. I would like to say that, for ite 
to Ivivi^ had this grotp has been a pleasure. Pmbably mDre ideas haw been 
neneratxKi out of these formal talks and private ocnversations than we will 
know For quite a while. "For exarrple, there will be the matter of rei:»roduc~ 
iug iho procxiedings to a Wingspread Brief - soinsthing a physician can fold 
and and init in liis |X)cKet and read on a plane. And they are doing a post- 
con fxr^n Mice press rc^ lease now. We are grateful that you have taken the 
trouble Lo (T3ne and refresh- us in what we ouc^t to bo doing. 

CoiimMit: On bt^lialf of the people here, want to thank you and your staff 
for. ^A3ur kindness. You liave been superb. 
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I . TwrionirriON . 

First, may T Gxprx?ss a word^of qratiturlo and appreciation- to the President's 
cTomnitteo on l^ntal [Retardation, the Anin-iean Association on Msntal Deficiendy, 
tt\e Canadian -Associaticn for Uie Mc3ntally Retarded, the National Association 
for Ffctarded Citizens" and the John^n rbindation for irakinq this oonferenqe 
ixresible. Also to Laveria Itoach aoes Our applause, for a job well dojie in 
orqanizinc] and staffing the oonfierenoe. So mvch has been said here in the ^ 
last tv^ days tliat siimariz action 'is a task t^at is difficult. I trust' that^. 
1 have inducted 'significant reoonwendatlons in this suimar/. 

- C 

II. Prcvention of Mental Rt^fe^irdaticn Is Pairt of tlie Need for Inprowment 
in tlx? Overran Health Df^livery Sy.steiiv. • ■ 

1\\G inprovT^Jient of the health delivery system is dependent* in large measure, 
ujTon tlTO state of the economy, rate of inenployment and general education of 
tlie public. But tliat A^es not excuse inaction on our part. Inprovement of 
immunization levels and nutritional status, decrease in childhood infectiiDns, 
lead exposure, etc. are all sucli critical probleps that we cannot ignore theirs. 
•Vie xmjBt use the tedinology we now have available to us. Along witli diild 
haalth 'is the special problem of adDlescent healtli. The problem of teen-age 
pregnancy demands priority flfy the very magnitude of its dimension. Dr. Lowe 
provided statistics showing that this is now the biggest pediatric problem 
faced by society today. In 1976, there were 1,500,000 pregnancies in women 
less than 19 years of age. Of these 1,500,000 pregnancies, 600,000 went to 
term, 600,000 spontaneously aborted and 300,000 were therapeutically aborted. 
Statistics further shcM that second pregnancies .in teen-agers stmt growth 
of the affected adolescent and are acoonpanied by a 25 percent rate of pre- 
nHturity. Third pregnancies are acoonpanied by a 50 percent rate of' pre- 
maturity. Surely this problem is of catastrophic inportance. Vfe urge the 
Secretar/'s office in HEW to do more in this area. I recoinnend tliat the 
President's COimdttee on rental Retardation arrange. a meeting with the 
Secretary of Health to talk about the results of tliis conference and include 
this topic as one of our top priorities. 

The occurrence of mental retardation related to lack of immriizatiDn is one 
o'f the causes which can be entirely eliminated by adequate immfiization 
progranB and education of theipifclic regarding tlie inportanoe of protecting 
children from ohildhood diseases. At the present time, vaccines are not 
always readily available to low inoome families, but ignorance, lack of 
irotivation and the way in which ohild health services are delivered appear 
to be Ijigger obstacles. Ihe shabby record of this oomtry in providing a 
system to ensure, adequate inmunization programs is difficult to inderstand. 
Inmunization for dyphtheria, whooping cough, tetanus, polio, measles, German 
measles and motps should be routine for all children. School health per- 
sonnel should place major eirphasis on immnizations, and must be given more 
responsibility and support to mDre adequately carry out thorou^ programs. 
Public education is desperately needed to encourage parents to be more 
aggressive in obtaining imminizations for their children. A federal law 
should be passed requiring immunization prior to school . attendance . 
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III. Hie Relationship of Prevention of Mental Retardation to the Need for ) 
Inprovement in Maternal w^A Child Health Programs: 



Soms of the most effectiy^ ineaaures for prevention are sinply a part of o^^r- 
all iratemal and child health piogranis* It is a well established thesis 
that cpod maternal he^ltJivand prenatal Ccire results in -healthier babies and 
that- amcnq prenBture irtf^jeaits, the incidence X)f ment£il retardation is much 
Higher than in full tenn iiifants. . The prematurity rate of middle class v>romen 
is significantly lo\yer than that of tgoiren frcm lower socio-economic classes. 
Pr^^turity is largely a socio^-eoonomic problem related to powrty, ignorance, 
teen-age pregnancy and pre--existing disease. Provision of sufficient pre- 
natal care r^uces the prematAirity rate. 

I^terncil and child health programs cu:e not doing an adequate job with regard 
to Fdi problems. The Gbnnecticut State Plan should bq utilized in other 
states. Jtate laws are needed requiring Rli identification on all premarital 
and prenatal blood specimens. Insurance benefits should include FhIG inmuni- 
zation in appropriate situations, including following abortions. 

Regional ization of genetic services as an overall part of maternal and diild 
health programs needs greater support. ^Ihe pfX>vision of regional nevjbom 
metabolic screening programs, anmiooentesis and alpha- fetoprotein determina- 
tions promise significant potential for prevention. Tlie most urgent need is 
the initiation of nevixDm screening for hypothroidism. It is time for laws 
mandating screening for this disorder for wyich we have adequate treatment 
^md follow-up care at the present time. If it tragic that pifclic health 
officials have not moved more quickly with implementation, in view of the 
incidence of 1/5000 births. Hypothyroidism is easily treated and acooints 
for 1 percait of the msn tally retarded in institutions. It is (bbvious that, 
with regionalization and automated equipment, nevtoom screening for phenylke- 
tonuria, hypothyroidisiiL galactosemia, maple syrup urine disease and homo- 
cyst inuria will soom beocMTie a routine procedure. Strong federal leadership 
is needed for this. Hie Genetic Disease Act needs renewal so that a signi- 
f leant federal framswork for progress, is manifest. 

Hie recent demonstration of the sewre effects upcn the fetus by maternal 
chronic alcoholism is a* significant contribution to our l<aiowledge of pre- 
vention. Lhdoubtedly, the use of cigaretts and anticonvulsant dri^s such 
as dilantin in addition to alcohol are only a few of the envircnnental 
hazards of vrfiidi we are just becoming awaone. Greater effort must be made 
to altert the public to the importance of the pregnancy period and the 
avoidance of all drugs during that time whenever possible. Along the sams 
line, if woman were aware of the inportance of having children during the 
peak reproducrtive years of 20-35, it vould also make a significant contribu- 
tion to prevention.' It has been estimated that 70% of Dov;n's syndroms births 
occur 'after the maternal, age of 35 years. 

m sulifroary, maternal and child health programs have not been Aggressively 
iirplemented to achieve prevention. Ccnprehensive hi^ risk maternity centers, 
iitprove prenatal care and greater enphasis on prevention of teep-age pregnancy 
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\iv enhanced fai^uly plannina efforts are all needed. The conference partici- 
pants deplored the recent withdrawal of federal funding for abortions. 

IV. Inprovenent in NutritiohaV Status of Mothers and Children 

Perhaps one of the most iirportdnt societal changes which v^uld reduce the 
incidence of mental retardation is our attitude toward nutrition. Uuring 
preqnancy, we are especially delinquent. In socialized medical systems- such 
as in the British Isles, nutritional sipplements during pregnancy have been 
part and parcel of prenatal care for years. Yet^ here in the Uiited Stated ^ 
very little enphasis has been placed xjpcn inproving prenatal carS in this 
way. We have plentifiil. food stores^ yet do not insure adeqiiate maternal 
nutrition. ' ^ere is no question that the Medicaid program should develop a 
food supplement as part of .the prenatal care which is paid for by the federal 
and state qovernments. 

Breast feeding of infants would improve neonatal survivai^ ,and mothers should 
be encouraged to nurse thgir babies. The advantages of breast feeding are 
being documented more clearly than ever before. Hie discovery of E>ooli 
antibodies^ thyroid hormcne and taurine in breast milk are significant new 
^indinqs. In addition, respiratory illness, diarrhea and allergies are less 
conron in breast fed babies than in 'those fed by a fbrTmila. The evidence 
sipporting the need to breast feed nev^toms is new overvrtielming. v 



V. Screening Piooeduies During the Prenatal Period 

New knowledge has added to our ability to iirprove maternity care by utilizing 
screening techniques. At present^ most states require prenatal screening 
for syphilis. hTe need to do more. It is now possible to screen for maternal 
phenylketcnuria^ maternal histidinemia^ alp*ia- fetoprotein^ Rh factor and 
rubella. In this regard^ these tests can all be done on cfxe sairple blood 
spot on a filter paper obtained during the first prenatal visit and sent to 
a central laboratory where they can be dene cheaply by automated prooedures. 
Maternal fiienylketonuria invariably causes mental retardation in the of?^ 
spring. It is thought tliat a low^phenyl alanine diet might pre^nt damage. 
Maternal histidinema is also probably associated with pr^atal injury to the 
fetus ^ but more evidence is needed to be certain that dietary ther^y \'^KDuld 
be effecti^^. There are large studies in progress v&lidating the need for. 
alpii^- fetoprotein screening to identify spina bifida and anenoephaly prior 
to deli\^ry. A national program to determine the efficacy of this testing 
is needed^ as it appears to have a significant potential for prevention. 
The presence of rOi negative status alerts the physician to the possibility 
of Rh inconpatibility and the need for I*iIG (Rh iimiie globulin) administra- 
tion after delivery. 1^ absence of rubella antibodies in a prenatal speci- 
men will alert the physician to the need for future rubella iitimnization 
after the precpiancy is over. These are all relatiA;ely sinple procedures 
vAiich should be done routinely for good prenatal care during the first 
pregnancy. 
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After delivery, nevJbom metabolic scrc^eninq wiild aid in furtl-ior rocSucfticm of 
neonatal rrorbidity. As previously mantioned, reqionalizatioh for newlxDm 
screening, as reoomiended by Dr. 'Robert Guthrie is a vital link in our efforts 
to reduoG nental retardation. Screening for PKU, hypotliyroidism cind Galactose 
n\ia stxDuld bo done on blcx>d collected at the time of discliaroe from the nc^'- 
born nursery. A follow-up blood test for Pia], honocystinuria, iraplo syrip 
urine disease and histidinemia should be performed on every bal.:>y iTet-ween" 3-6 
weeks of age. In my opiniort, these tliree procedures (prcnatal, newtom and 
3-6 weeks postnatc^l • teats) would reduce the incidoiee of marital retardation 
by alxiut 5 percent. . ' , 



VI. The- GAD Report oh Prevention 1978 

This is a valuable document, but iriless we can stir up action, its valir? may 
b^ lost. We PTust demand congressional hearings. I will contact my repre-* 
sentative on the oongressicaial subooiimttee cyn Health to see what can ba done. 
I will also oantact ny 'senator. Eadi of you must do the sairc. I would liofx^ 
that each of our sponsoring aacincies would approach key senators and oongress- 
mm urging similar acticn. GPO has agreed to nmitor HEt*J res^xjusc to t}\e 
rcport. I have asked Ftobert Cooke and Itobert Guthrie to assist ne in provid- 
ing Hr. Dion with professional assistance in this endeavor. 



VII. Dissemination of the Facts T^qarding Preventim to the G<2neral ]\4)lic 
and the Various Professions Involved 

My reoonmendations on disseminating the information brought out in this 
ccnference are t\^0'-fold: the proceedinqs should be in two pul^li cat ions, 
cne for the qeneral public and the other for the scientific camTimity. 'Vhe 
proceedings should be developed in several ways. The scientific prcsenta- 
ticns should be gathered and edited by a professional to be publisl\ed as a 
book similar to. those published by the National Institute- cn Child Health 
and Human Development so that we ha^^ a permanent: reoord of tl\is meeting 
available for health professionals. T'te shDuld have a publication by the 
President's Committee cn Mental Retanaation in parphlet form, as well as 
individual articles on each of the topics covered by this neeting. ^1iis 
material should be sent to public health officials of the indi-vidual states, 
to appropriate national organizatims and their state affiliates as well as 
local chapters. Lastly, we should ask all of the sponsoring organizations 
to urge other natioial organizations to explore ways they can assist us to 
mount a national caimpaign on prewntion to reacli its zenith during the year 
of the child in 1979. Organizations such as Uhited Oercbral Pa Isv Society, 
the Cbuncil fpr Exceptional Child'inen, etc. should develop prevention coiTMt- 
tees. Developnental disability councils nation-widfe should participate 
actively to de\«lop individual state plans for action similar to what 
Califbmia has dene. ^ 




Viri. Potential l\inqor of tho Riqht to Life "f^veiTient ^ 

miG rccont coalesceno of tlio Right To I.i fo\nov^t into a national force of 
sicmificant proF^rtiojis , I bclieVe, been a surprise to all of us. To 
some, this fias ten an mwolooim de^^^psiient . If we do not meet this force 
head-on, it could beoone -fj threat to tlie science of genetics, to aimiooente- 
Sis progranis, to sex educaticn in public schools, and to our efforts to help 
with the probloir. of teen-age pregnancy, and it could seriously diminish our 
effort to prevent nxsntal retardation. I am suggesting that we confront this 
force by linking up witli other organizations such as 'the Naticnal Organiza- 
tiai for Wbinan, 7\M?\, Planned Parentliood, OortiTnnity Mfedicine, and abortipn 
rights organizations and public health officials wrking for the rights of 
all women to opt for or against abortion of their own free will. We must 
enphasize tlie iiiportance of tlx? protection of equal rights - the right of 
the child to be well bom and the right of the mother to have healthy child- 
ren. At the saiTc tim^^, wo must respect tlie fact that in a cointry as diverse 
as ours, there is room for difference of opinion, and for the greatest good, 
botli forces should joip hands to spur progress so that abortion will becone 
an unnecessary solution. For that to occur, much tact and effort will be 
needed. 
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